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Introduction
Living with a warming ocean, the central theme of the EU Framework 7 project 
‘European Research and Public Perception of Climate Change Impacts in the Marine 
Environment’ (CLAMER) in which Royal NIOZ has participated, echoes many of our 
research topics. Gaining fundamental insights in the combined effects of e.g., cli-
matic warming, ocean acidification, stratification, biodiversity loss, pollution and
many other anthropogenic factors, in terms of changing marine ecosystems and
environments is vital for modern society and future directions. Royal NIOZ activities, 
our mission, our multidisciplinary research, and modern facilities, including ships, 
were and are dedicated to this task, also in 2011. Moreover, NIOZ continued its sup-
port of academic marine research in the Netherlands and Europe, and in 2011 further 
strengthened its role as the national oceanographic institute, also in international 
perspective.
Indeed, 2011 saw the outcome of an external scientific peer review for NIOZ over 
the years 2005-2010 by an international committee of outstanding marine scientists.
The review committee concluded that ‘all the NIOZ departments have improved 
their scientific output over the evaluation period’. The committee found a number
of them to have become really world-class, like the organic biogeochemistry depart-
ment, with many publications in high-ranking journals. '..The impressive list of all 
NIOZ publications testifies directly to the outstanding academic reputation of NIOZ 
scientists, who are active in international organisations, participate in scientific net-
works, and in many cases act as part-time or guest professors at one or the other of 
the Dutch universities...' They also judged NIOZ technical support and facilities to be
at a very high level, with (in some cases) unique and world-leading technologies.
Overall, the performance of the institute as a whole was classified as ‘excellent’, 
with high societal relevance. No doubt, the outcome of the peer review is a positive 
boost to the entire organisation, and here, we thank all NIOZers for their excellent
contribution to the institute over the past years.
2011 was not only a year of review, it was also a year of transition. Preparations and 
activities concerning the merger between NWO-NIOZ and the Centre for Estuarine 
and Coastal Ecology of the Netherlands Institute of Ecology (NIOO-CEME) peaked in
2011. This merger is seen by all parties as essential to maintain a viable fundamental 
marine research community in the Netherlands, and was finally clinched to start
January 1, 2012.  
Another transition involved the retiring of Prof Dr Carlo Heip as general director
NIOZ per December 1, 2011. Carlo’s outstanding achievements as a scientist and as 
NIOZ general director were celebrated through a dedicated international sympo-
sium held at the Royal Academy in Amsterdam in December. Fortunately, he will 
remain active for NIOZ as senior advisor, with particular attention for European 
affairs. His successor, Prof Dr Henk Brinkhuis, a biogeologist from Utrecht University
started the 1st of October, 2011. Henk will continue his chair in Utrecht part time. 
The overall budget of NIOZ approached 32 M€ in 2011, of which 34% was obtained
through external grants. This marks an important increase of close to 30% over the 
last two years. The number of people employed by NIOZ is now close to 300 (equal-
ling 228 fte; 142 tenured and 86 temporary), of which only 34 are tenured scientists.
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This low ratio permanent/temporary staff remains (too) low, an aspect also the peer 
review committee highlighted in their report to NWO. The system of tenure track 
was continued and NIOZ now has 5 young scientists on tenure-track positions.  
A total of 16 new projects were granted. Especially the intertidal work in interna-
tional consortia appeared to be very successful. A challenging project aims to iden-
tify core metabolisms of benthic microorganisms in the Wadden Sea using 
compound specific hydrogen isotopes. Our participation in Antarctic research is fur-
ther esta-blished with a new study on the lower pelagic food web and the seasonal-
ity in trace metal availability and plankton dynamics. An ‘NWO-Middelgroot’ grant 
was received to further the non-destructive scanning of sedimentary and coral cli-
mate archives.
Like in 2010, the NIOZ production of articles in peer reviewed journals passed the 
200 publications mark in 2011, with a total of 203 papers. Eight articles appeared in 
the top journals Nature, Science, Nature Reviews Microbiology, Nature Geosciences 
and PNAS. Major papers of 2011 dealt with the role of the Agulhas system as a cli-
mate trigger or feedback system for global warming, with the microbial carbon 
pump, with the bioavailability of iron in the Southern Ocean, with mega-droughts 
during Pleistocene interglacials, with African precipitation patterns over the past 
23,000 years, with the link between the end-Triassic mass extinction and atmos-
pheric carbon injection, and with a reconstruction of the climate variability in East 
Africa during the last ice age.
NIOZ is a respected partner in many EU and ESF projects and has close collaborations 
with major institutes and scientists in Europe and worldwide. Over eighty PhD stu-
dents and post-docs are an important part of the NIOZ community. This year, 9 PhD 
students received their degree after a successful defence of their thesis, some of 
who made a special contribution to this annual report. 
NIOZ hosted 2 international symposia. In collaboration with IMARES and DELTARES 
the International Symposium on the Ecology of the Wadden Sea was organised (10-
14 October). This year’s focus was on the importance of scale and connectivity in the 
functioning of the Wadden Sea ecosystem. Dr. C. Brussaard organized the 6th 
International Aquatic Virus Workshop (AVW6), held from 30 October-3 November. 
This workshop aims to establish a forum where the most recent results in the field 
are presented, ideas are exchanged, new methods and developments are discussed, 
and future collaboration is encouraged. AVW6 was timely and has attracted many
new participants (86 participants in total). The high quality of the science presented, 
has made it an outstanding environment for allowing graduate students and other 
junior scholars to mingle with the leaders in aquatic-virus research. 
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Besides being under threat from multiple angles, the oceans also remain a frontier 
area for economy and exploration. Technological advances now allow penetration 
of the twilight zones of the oceans and even deeper, and the exploration and 
exploitation of the deep sea is no longer science fiction. ‘Deep Sea Mining’, a conse-
quence of the ever-increasing need for resources, has become a major theme this 
year. NIOZ considers that the increasing use of the marine environment requires 
new national and international legislation and governance, and that the scientific 
knowledge that is required to regulate operations is not yet available. To accommo-
date both fundamental as well as applied deep marine research, NIOZ launched its 
‘Netherlands Deep Sea Science & Technology Centre’ in the fall of 2011, bringing 
together researchers from various scientific disciplines and technical departments. 
The centre combines fundamental knowledge of potentially threatened deep sea 
ecosystems with the technological expertise to reliably sample and monitor these 
extreme environments. With this centre, NIOZ can respond even better to solving 
questions and problems related to the deep sea.
After its mid-life overhaul in 2010 the R.V. Pelagia was in full flow in terms of expe-
ditions in 2011. R.V. Pelagia sailed for 301 operational days on a total of 18 cruises 
ranging from North Atlantic waters to the Libyan Gulf of Sidra in the Mediterranean. 
Not less than eight of these cruises addressed both fundamental and applied 
research in the North Sea. A full list of cruises is available from the section on Marine 
Research Facilities.   
The renovation of the NIOZ buildings steadily continued, with good progress of the 
high tech chemical labs in the C-00/D-00 blocks. It is anticipated that this phase will 
be completed successful, within budget and on time around mid-March 2012. 
Building on the success of the increased usage of the NIOZ harbour for e.g. certifica-
tion trials of ballast water treatment installations and cultivation experiments with 
algae, seaweeds, shellfish and fish, renovation plans of the harbour were formu-
lated. In close concert and cooperation with the Texel council and the Province of 
Noord Holland, sufficient funding was obtained for these investments. 
NIOZ harbour with the ballast water installations. Photo: Pieter de Vries
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Ronald de Koster, system developer and database administrator for the NIOZ Data 
Management Group, was the 2011 Laureate in the category ‘Environment’ of the 
23rd Honors Program of the leading ICT magazine Computerworld. This program 
aims to recognise those, whose visionary applications of information technology 
promote positive social, economic and educational change in the world today. 
Ronald de Koster was awarded for his contribution to improve the exchange of com-
plex multidisciplinary oceanographic data through global standardization protocols 
and the design of a distributed environment for data management.
2011 was a year of excellent productivity, growth and change, including the finaliz-
ing of the merger with NIOO-CEME, and new directorship. Overall, another very suc-
cessful year for our institute and we look forward to 2012, with one NIOZ at two
locations, TX and YE.
Henk Brinkhuis
Herman Ridderinkhof 
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Carlo Heip retires as director of 
NIOZ
Peter Herman
On 1 December, we honored Carlo Heip with a scientific symposium at the Royal 
Academy of Sciences in Amsterdam, at the occasion of his retirement as NIOZ direc-
tor. This celebration almost coincided with the fusion between the Yerseke and Texel 
centres into the new NIOZ, as of 1 January 2012. The fusion is one of Carlo Heip’s
major achievements.
Carlo Heip studied biology at Ghent University (Belgium), where he obtained his 
Master’s and Ph.D. degrees with studies on meiobenthos in a small brackish-water 
pond (Dievengat) in the polders near the Belgian coast. In Ghent, Carlo pursued his 
career at the prestigious National Fund for Scientific Research. He founded a success-
ful group of marine biologists that gradually expanded its research area to the 
Belgian coastal sea, the Dutch Delta and even to the Mediterranean and the deep
sea. Research was focused on benthos, mostly meiobenthos, aiming at quantifying 
the functional role of meiobenthos in the marine system under variable levels of
human stress.
Following his research contacts with the Delta Institute for Hydrobiological Research 
in Yerseke, he was asked to become director of this institute in 1987. In Yerseke he 
managed three important reorientations. The scientific programme of the institute 
was reoriented from the description of the consequences of the Delta Works, 
towards fundamental ecological research in estuaries and seas around the world. The 
organization of the institute was fundamentally changed when it became part of the 
Netherlands Institute of Ecology in 1992. At that time he became the Centre Director 
of Yerseke, which he remained until 2009. 
Finally, in the latest years of his centre 
directorship he initiated the transition of
the Centre for Estuarine and Marine 
Ecology of NIOO to become part of NIOZ.
As a scientist and group leader, Carlo Heip 
contributed to the strong development of 
biogeochemistry and modeling in the 
institute, and later concentrated mainly 
on linking these aspects of ecosystem 
functioning to marine biodiversity. He 
promoted interdisciplinary research, as 
well as blending theoretical and field-
based approaches. He successfully linked 
the institute’s scientific research to the
European framework, thereby securing 
financial means but mainly international 
visibility of the institute. Much of this cul-
minated in his leading role in marine bio-
diversity research.
Carlo Heip became director of NIOZ in 
2006. Until 2009, he combined this function with the centre directorship at Yerseke.
At NIOZ he consolidated and strengthened the organization of the institute. The 
recent peer review of the institute recognized excellent management and organiza-
tion, and described it as one of the factors that had contributed significantly to the 
excellence of the scientific research in the institute. 
Having started his scientific career with small organisms in a small pond, his appoint-
ment as a director of an oceanographic institute with a worldwide orientation was a 
deserving expression of his ever-widening scope and ambition. He became an impor-
tant member of global organizations promoting the study and conservation of 
annual report 2011.indb   9 04/06/2012   12:51
10 Annual report 2011
marine biodiversity, such as the Census of Marine Life. He actively stimulated global-
oriented oceanographic research at NIOZ, but also kept a strong link to coastal and 
estuarine research. His involvement with Dutch national funding for Wadden Sea 
research was instrumental in the current upheaval of this research.
When Carlo Heip became director in Yerseke in 1987, a possible fusion with NIOZ was 
one of the first issues that he had to handle. Although endorsed by the scientists and 
directors, the fusion failed for organizational reasons at the time. CEME in Yerseke 
became part of NIOO, but despite this move continued to collaborate with NIOZ, 
resulting in more joint projects and publications with NIOZ than with the other NIOO
centres. Following the concentration movements in Dutch marine research, with the 
formation of two large institutes for applied research, a concentration and consoli-
dation of academic marine research was also called for. This, as well as independent 
developments within NIOO, revived the interest in a CEME-NIOZ fusion. As a director 
in both institutes, Carlo Heip was ideally placed to realize this move. The process 
started in 2008 with an evaluation of the scientific costs and benefits of this merger. 
Following positive advice of two commissions, long and difficult negotiations fol-
lowed and were concluded positively around the period of Carlo Heip’s retirement.
The directorship of Carlo Heip has resulted in a renewed and expanded NIOZ, a solid 
basis for excellent science and an institute that is prepared for the challenges of the 
future. We look back on this period with respect and gratitude.
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New external projects
• Antarctic phytoplankton in a changing world and its consequences for the lower 
pelagic food web (ANTPHIRCO, NWO Polar Program).
C.P.D. Brussaard.
• Biogeochemical cycling of organic matter in coastal marine sediments: Intact 
polar lipids as tracers for key microbes (DARWIN).
E. Moore, J.S. Sinninghe Damsté. In cooperation with the Wageningen
University.
• Cascading predator-prey effects in a pristine seagrass-based food web (NWO-
ALW Open Programme).
J.A. van Gils, R.A. Bom. In cooperation with Universiteit van Amsterdam and 
Sultan Qaboos University (SQU), Oman.
• Compound specific hydrogen isotopes as indicator of core metabolisms of ben-
thic microorganisms in the Wadden Sea (NWO).
S. Heinzelmann, M.T.J. van der Meer.
• Development of a large-scale application for offshore tidal energy. (European 
Regional Development Fund, ERDF).
H.M. van Aken, J. de Vries, J. Nauw.
• Effects of invasive species on native predator-prey and pathogen-host webs 
(NWO & BMBF Germany, Transnational call on bilateral Wadden Sea research).
D.W. Thieltges, P.C. Luttikhuizen, K. Camphuysen. In cooperation with AWI Sylt 
and IfM-Geomar Kiel, Germany.
• Food web model by ecological network analysis (ENA) for a western Wadden Sea
ecosystem, the Balgzand area.
H.W. van der Veer, C.J.M. Philippart. In cooperation with Alfred Wegener Institut 
für Polar und Meeresforschung.
• Long term Indian Ocean monsoon dynamics as revealed by a 25-kyr lipid bio-
marker record of Lake Challa: potential signals of natural climatic change.
C.I. Blaga, J.W. de Leeuw, J.S. Sinninghe Damsté. In cooperation with the King 
Saud University and Ghent University.
• Saba Bank Expedition October 2011 (WWF grant).
E.H. Meesters (IMARES), F.C. van Duyl. In cooperation with LVV, STENAPA, SABA 
Marine Park, Bonaire Marine Park, St Maarten Marine Park.
• Scanning sediment and coral climate archives applications of non-destructive 
nature (NWO-Middelgroot).
G.J.A. Brummer, R. Tjallingii, J.-B.W. Stuut, W. Boer, R. Gieles.
• Seasonality of iron and other trace metals in relation to the rapidly changing ice/
water cycle and plankton dynamics of the West Antarctic Peninsula (NWO Polar 
Program).
H.J.W. de Baar.
• Sedimentary long-chain, mid-chain diols derived from marine phytoplankton: 
novel proxies for climate reconstruction (NWO).
J.S. Sinninghe Damsté, L. Handley, S.W. Rampen (UU), G.-J. A. Brummer, K.R. 
Timmermans.
• The effects of changes in Wadden Sea habitats on behaviour, physiology, ecol-
ogy and population dynamics of migrant waterbirds (Metawad-1,
Waddenfonds).
T. Piersma.
• The future of the Wadden Sea sediment fluxes: still keeping pace with sea level
rise? (PACE, ALW/BMBF).
H. Burchard (IOW), T. Gerkema. In collaboration with Deltares, IOW 
Warnemünde and HZG Geesthacht.
• Tracing chemoautotrophic microbes in present and past sedimentary environ-
ments (DARWIN).
Y. Lipsewers, L. Villaneuva.
• Tracing the environmental significance of nitrite-driven anaerobic methane oxi-
dation (DARWIN).
D.M. Kool, J.S. Sinninghe Damsté. In cooperation with the Radboud University 
Nijmegen.
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Multidisciplinary Theme
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A most striking characteristic of both 
tropical and cold-water coral reefs is 
their high biodiversity. This diversity 
urged Bak and co-workers to address
questions on the stability of tropical 
coral reef communities and on the
impact of compositional change on eco-
logical processes such as competition.
In 1973 a long term series was started of 
photographs of permanent quadrates for 
reef bottoms at water depths of 40, 30,
20, and 10 m in Curaçao and Bonaire. The 
overall picture over the past decades is
one of great change, showing that coral
cover has decreased from high overall
values of 45% in 1973 to less than 25% at
present (Fig. 1). How the process enfolds,
in terms of the fate of coral colonies is
shown in Fig. 2. This decrease in cover is 
particularly significant in the shallower
reef depth of 10-20m. However, some 
species, such as Madracis mirabilis are
showing an increase in coral cover over
time. This invaluable series of photo-
graphic records is continued to date and 
is worldwide the longest time series 
available.
Tropical coral reefs being hotspots in bio-
diversity, in biomass and in productivity 
typically thrive in low nutrient environ-
ments. During his voyage on the Beagle, 
Darwin described tropical coral reefs as 
‘oases in the desert of the ocean’ and 
reflected on the paradox that ‘such 
diverse ecosystems could flourish sur-
rounded by tropical ocean waters that 
provide hardly any nutrients’. It implies a 
fast turn-over and a highly efficient con-
servation of nutrients and energy within 
the reef community. ‘Which are the key 
organisms in this community, can we 
identify their role(-s) and disclose the 
functional relationships between them?’ 
Van Duyl and co-workers focus on the
role of corals, macroalgae, and sponges,
and their studies provide some nice
examples how matter is recycled, result-
ing in the containment of energy and 
nutrients within the reef community.
Recently they demonstrated that 
sponges living in coral cavities rely for
90% of their diet on dissolved organic
matter. This is a remarkable finding since
it is generally assumed that sponges pre-
dominantly feed on pico-and nanoplank-
ton. The coral reef itself appeared to be 
the main source through the release of
dissolved organic matter by corals and 
benthic algae. Considering the amount
of dissolved organic matter being con-
verted into sponge tissue and faeces and 
the increasing biomass of sponges on
coral reefs, it is evident that sponges play
an important role in the cycling and con-
servation of energy and matter on reefs.
The functional role of endosymbiotic 
Bacteria and Archaea is currently under
study. Both corals and sponges harbor
nitrifying bacteria and archaea. These 
microorganisms derive their energy from
the oxidation of ammonia to nitrite and
reduce CO2 to form organic carbon for
growth. Since their metabolic end-prod-
uct nitrite is a precursor in denitrification
and in the anaerobic oxidation of ammo-
nium, both of which result in the loss of
nitrogen, nitrification may negatively
affect the reef’s nitrogen budget.
Tropical and cold-water coral research at NIOZ: 
branching out over multiple disciplines
Furu Mienis*, Rolf Bak, Geert-Jan Brummer, Gerard Duineveld, Craig Grove, Marc Lavaleye, Benjamin Müller, Roel 
Nagtegaal, Judith van Bleijswijk, Fleur van Duyl, Tjeerd van Weering
Coral reefs, with their profusion of colours and shapes, are well known from tropical regions. Despite early observa-
tions dating back to the mid-eighteenth century, the cold water pendant has virtually gone unnoticed until two dec-
ades ago, when an increasing number of observations established their existence in cold deep waters across all
latitudes. Tropical and cold-water coral reefs seem to share many traits and functions, but recent studies indicate
they are quite distinct in others. NIOZ has been involved in coral reef research since the 1970’s, starting with ecologi-
cal research on the reefs of Curaçao and Bonaire. Over the past decade NIOZ has expanded its scope to climate recon-
struction applications, to ecosystem studies on cold-water reefs, and to the formation of carbonate mounds on 
geological time scales. This contribution presents an overview of our current and recent research on tropical and 
cold-water coral reefs, as carried out in four departments.
*Corresponding author: furu.mienis@nioz.nl
Fig. 1. Change in coral cover for deep and shallow
reefs at Bonaire.
Fig. 2. Change in coral cover and community com-
position at Bonaire Karpata in 1974 (A), 1983 (B), 
1991 (C), and in 2008(D). Colours indicate coral 
colonies of different species.
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Fluorescent in situ hybridization tech-
niques have been applied to reveal the
diversity in nitrifying microorganisms 
and showed that many are sponge spe-
cific, the archaea being most abundant.
The nitrifying bacteria were more tem-
perature and therefore more habitat
related than the archaea. Currently, the 
rate of nitrification is assessed for various 
sponges living on cold-water and tropical 
coral reefs to estimate the overall impact 
of host associated nitrification on the 
reef’s N budget. Previously, the fixation
of CO2 has been established for several
intact cold-water coral reef sponges as 
well as for the cold-water coral Lophelia
pertusa. This raises the question if CO2 is
fixed by the host directly, or indirectly
through the trophic transfer of organic
compounds from the endosymbiotic 
microorganisms actually reducing the
CO2. To finally resolve this long standing
enigma in sponge metabolism, van Duyl 
and co-workers have recently incubated 
the cold-water coral encrusting sponge
Hymedesmia coriacea with 13C-DIC, in 
order to trace and track the label from
specific biomarkers of bacteria and 
archaea into sponge markers.
Environmental changes increase the com-
petition for space between tropical cor-
als and benthic macroalgae (Fig. 3). Upon
contact with macroalgae, corals may
bleach by expelling their endosymbiotic
algae, the zooxanthellae. As a conse-
quence, the prokaryotic community of
the host deranges and the host appears 
more susceptible to diseases. How this
process deranges the community was 
studied in the tropical coral Porites sp. in 
contact with the calcareous macroalga 
Halimeda sp.. Rhodobacteriaceae, the 
cyanobacterium Oscillatoria spongelia
and several potential pathogens were
identified in the stressed coral tissue. In a 
healthy control, the microbial community 
was characterized by a broad range of 
complex carbohydrate decomposing 
microbes, which may potentially produce 
antibacterial and cytotoxic substances.
After removing the macroalga, the zoox-
anthellae returned within 25-40 days. 
This period appeared too short to re-
establish the original microbial commu-
nity, indicating that a full recovery of 
bleached coral is not yet attained. These 
results suggest that the status of the 
host-associated microbial community
might represent a good index for the
health condition of the coral.
Not only the soft tissue of corals is under 
continuous threat by grazing and com-
peting species, also the hard carbonate 
skeleton is under attack. Excavating
sponges are among the main engineers 
in destructing coral skeletons (Fig. 4). 
They use etching cells to separate car-
bonate chips from the skeletons and may 
remove up to 22 kg carbonate.m-2.y-1.
Van Duyl and Müller currently study the 
effect of food supply and composition on 
the rate of coral erosion by sponges both 
in situ and in experimental systems (Fig. 
5).
Fig. 3. Tropical corals and benthic macroalgae are competing for space.
Fig. 4. Bright red excavating sponges (Cliona laticavicola) colonizing a coral surface.
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Not all tropical coral reefs are ‘sur-
rounded by the desert of the ocean’.
Coral reefs in the vicinity of continents
may face an episodic increase in nutrients 
and in sediment load as a consequence of 
continental run-off. Grove, Nagtegaal 
and Brummer developed optical and 
chemical approaches to reconstruct vari-
ability in sediment discharge by rivers on
Madagascar (see a detailed contribution 
elsewhere in this report) and in 
Indonesia, using the carbonate skeletons
of giant corals as an archive from the
present back to the pre-instrumental era.
The Berau delta/barrier reef system 
(Borneo, Indonesia) displays an excep-
tionally high biodiversity as it is located 
within the so called ‘coral triangle’, the
global maximum in bio-diversity (Fig. 6).
However, soil erosion related to changes
in land-use within the Berau catchment 
area is believed to increase sediment
fluxes within the Berau river systems. This 
is considered a potential threat to the
Berau reef ecosystems as elevated levels 
of sediment can lead to eutrophication
and increased turbidity of the water col-
umn. Due to the absence of monitoring 
data from this remote region, it is diffi-
cult to estimate if and how the elevated 
sediment discharge is affecting the reef 
system. Fortunately, corals can yield 
detailed climate and environmental
information as they archive historical 
sediment discharge in the geochemistry 
of their skeleton. The optical and geo-
chemical properties of cores drilled in
giant corals of Porites sp. from the Berau
reef system were investigated and a com-
pelling relationship between the ratio of 
Barium and Yttrium over Calcium (Ba/Ca 
and Y/Ca ratios) and river discharge was 
demonstrated. High ratios corresponded 
to high sediment loads during periods of 
enhanced river discharge. Aligning this 
ratio with coral age as deduced from 
annual growth layers (Fig. 7) allowed a 
reconstruction of river discharge patterns 
over the past decades. This reconstruc-
tion showed that the timing in river dis-
charge coincides primarily with the El 
Niño Southern Oscillation on inter-
annual time scales. Secondly, a slight 
increase in terrestrial sediment input
over the last decades appears related to 
changes in land use within the catchment 
area (Fig. 8). Thus, giant corals serve as 
biomonitors of environmental change. 
Currently, the validity and applicability of 
the Ba/Ca- and Y/Ca-ratio are tested for
other reef systems in order to retrieve
high resolution climate data. This should
fill the gap between the instrumental era
and the archives obtained from marine
sediments that are more apt to low reso-
lution reconstructions on much longer
time scales.
Fig. 5. Experimental set up for measuring meta-
bolic rates of corals and associated organisms.
Fig. 6. The Berau delta/barrier reef system (located in the black square) is situated within the heart of
coral triangle (grey area), the global center of bio-diversity.
Fig. 7. Vertical slabs from a core taken from the 
center of a massive coral reveal annual growth 
layers when exposed to UV-light (left), to X-rays 
(center), or ambient light (right).
Fig. 8. Ba/Ca ratios (a proxy for sediment discharge) over the past 20 years suggest a steady increase in sedi-
ment supply to the Berau reef system. 
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The history of cold-water coral research
dates back to the mid-18th century, with 
notes on corals in a book published in 
1752 by Pontoppidan, the Bishop of 
Bergen (Norway). In 1860, P.H. Gosse
published a beautifully illustrated book 
marking the first, biological investiga-
tions on British Sea anemones and cold-
water corals. The most recent phase of 
cold-water coral studies, involving stud-
ies of their distribution and ecology, was 
triggered by the hypothesis of Hovland 
(1994) postulating that gas leakage from
the sub-seabed would create a special 
biotope favouring cold-water coral 
growth, culminating in the development 
of carbonate mounds on geological time
scales. Supported by the discovery of 
cold-water corals along the European
margin and various clusters of carbonate
mounds at the Irish margin, van Weering, 
Mienis, Duineveld and Lavaleye set off to 
study the ecology and formation of cold-
water coral reefs and carbonate mounds
within the framework of several EU 
funded international programmes.
Cold-water coral reefs are generally 
regarded as hotspots of biodiversity. This 
view is inspired by their resemblance
with tropical coral communities, both
having a prominent 3D structure formed
by the dead coral skeleton, providing
hard substratum for the settling of epi-
fauna. Thus far, over 1300 species have 
been found living on L. pertusa reefs in 
the NE Atlantic. However, samples of 
macrofauna, collected in coral communi-
ties at several NE Atlantic sites (Norway 
to Mediterranean), yield diversity indices 
which are only slightly higher than those 
for nearby soft sediment communities.
More strikingly, on reefs the numbers 
and biomass of macro organisms per unit 
area are much higher than for the sur-
rounding areas (Fig. 9) although a proper
quantification is hampered due to the 
difficulty in sampling the 3D coral frame-
work (Fig. 10). The higher biomass on 
cold-water coral reefs infers a higher
input and processing of food relative to
the surrounding soft sediment communi-
ties. This hypothesis is corroborated by 
the first measurement of total commu-
nity oxygen consumption for a cold-
water coral reef in 2009 at Rockall Bank, 
which showed over a twofold higher rate
than for soft sediments at this depth.
Recent in-situ oxygen consumption meas-
urements for a coral reef off Norway, 
using the eddy-correlation technique, 
suggest an even greater activity. Perhaps
cold-water coral reefs may not be the
ultimate hotspot of biodiversity but they
certainly appear to be hotspots of carbon
mineralisation.
A notable distinction between the tropi-
cal corals and the cold-water corals is the 
absence of phototrophic endosymbionts 
from the latter. Therefore, cold-water 
corals rely on the supply of food particles 
that originate from the sun-lit productive 
surface layers of the ocean. The travel-
ling time of particles to arrive at the
deep ocean ultimately determines the
quality and quantity of food that 
remains for the communities. Therefore, 
considerable effort is made to character-
ize the hydrodynamic processes that sup-
port the supply of food particles to 
sustain the high biomass on cold-water 
coral reefs.
In the late 1990’s, at the beginning of the 
recent surge in explorations of cold-
water coral occurrences, it was suggested
that cold-water corals are primarily asso-
ciated with seeping hydrocarbons and 
thrive on the bacterial production 
fuelled by those seeps. Stable carbon iso-
tope data of tissue samples from the
principal reef-building species Lophelia 
pertusa from various locations including
the Gulf of Mexico (where L. pertusa lives
in the vicinity of seeps), showed without
exception that L. pertusa feeds on 
marine organic carbon and not on hydro-
carbons. This outcome however, did not 
explain the exact nature of the food e.g. 
zoo- or phytoplankton, neither the 
mechanisms transporting the food parti-
cles towards the deep coral reefs. 
Nowadays more information has been
collected about L. pertusa food sources 
and mechanisms by means of bottom 
lander deployments on and off cold-
water coral reefs. Bottom landers (Fig. 
11), built and deployed by NIOZ have 
Fig. 9. A comparison of the macrofauna bio-
mass (g.wetweight.m-2) within (red) and out-
side (blue) various coral reefs.
Fig. 10. Coral colonies and associated benthic fauna as collected with a boxcore from the summit of a 
mound at the Rockall Bank (Irish margin). Most common framework building coral species on these 
mounds are Lophelia pertusa and Madrepora oculata.
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been instrumental in defining the near-
bed environmental conditions in which
cold-water corals grow in the NE Atlantic
Ocean and beyond. Deployments lasting 
up to one year recorded daily, seasonal as 
well as annual variability in temperature, 
salinity, and current speed in conjunction
with the amounts and quality of particles 
settling near cold-water coral reefs. The
data show a large range in salinity and 
temperature with the largest range, i.e. 
5-15 °C, measured near Cape Lookout on
the US margin (Fig. 12). A more constant 
feature of cold-water coral habitats is
the relatively strong current which 
enhances particle encounter rates with
the coral polyps, prevent the polyps from 
being smothered by fine sediment, and 
resuspend recently deposited food parti-
cles. In few areas clear hydrodynamic
mechanisms could be identified such as 
downwelling and Ekman drainage,
which transport relatively fresh organic 
carbon from the photic zone directly to 
deep coral habitats. Biochemical and iso-
topic analysis revealed that in those cases
phytoplankton forms the principal food
source of the corals next to zooplankton.
In some cases of cold-water coral habitats 
lacking such a fast transport route, daily
vertical migration of scattering layers 
(zooplankton) was observed which could 
potentially form a food source for the
corals. In many other habitats the food
source and transport mechanisms of the 
local cold-water coral community remain 
to be resolved. 
Especially the research on cold-water 
coral reefs represents an excellent exam-
ple how the interactions between science 
and innovative technology for surveil-
lance, sampling and in situ measure-
ments has furthered our knowledge of 
the deep habitat. Coral reefs, be it in the
deep ocean or in tropical areas, are 
vibrant and m erit this interdisciplinary 
approach.
Fig. 11. NIOZ bottom landers for defining the near-bed environmental conditions.
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Fig. 12. A six-months recording of bottom water temperature and fluorescence, measured with BOBO 
and ALBEX landers near Cape Lookout on the US margin.
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Physical Oceanography
In 2011 the department of physical oceanography (FYS) has carried out observa-
tional research in the shallow coastal waters and in the deep ocean, theoretical 
research and laboratory experiments, and has developed a numerical model to simu-
late the North Sea and shallow Wadden Sea. FYS is also involved in research in 
multi-disciplinary programmes, and takes also responsibility for data management. 
Prof. Dr. Sj fe Zimmerman, the first hp ysic la oceanographer of NIOZ and founder of 
FYS, retired after about 40 years at the institute. The technician Marcel Wernand, 
who already works in the department for over 30 years, was awa dr ed a doctor’s title 
from Utrecht University in November for his PhD thesis on ocean colour. In the first 
half of 2011 new laboratories, working rooms, and storage rooms became available 
for FYS after a much needed extensive renovation.
Oceanography of Shelf Seas and Estuaries.
With many contributions from technicians of FYS, an instrumented observational 
mast was installed on a tidal flat in the Wadden Sea for the monitoring programme
IN PLACE. The purpose of this programme is to determine the primary production in
the western Wadden Sea, both pelagic and benthic, as the food basis for the ecosys-
tem. Data transmission and initial storage of these “mast data” is also performed in 
FYS. Complementary to the observations on the tidal flat, observations from the 
jetty next to NIOZ and from the ferry between Texel and ht e mainland were contin-
ued or extended.
The GETM/GOTM numerical model of the Wadden Sea and North Sea has become 
operational in 2011. A simple silt module is already installed in the model. The 
results on tidal elevation and tidal currents have been compared with observational 
data, and test runs with the silt module are underway.
A PhD student has been hired in 2011 for a programme on the tidal current variabil-
ity in the Wadden Sea. This is part of the KvW project, funded by the European 
Regional Development Fund (ERDF) that aims to support the development of a test 
plant to generate energy from the tidal currents. The observations for this pro-
gramme already started in 2009 and are now finished with regard to the natural var-
iability. The data cover a large range of situations, with and without density 
stratification, and show a multitude of current structures. Attention was also spent 
on the spati la variability across and along tidal channels. When the test plant is 
installed some of the observations will be repeated to asses its influence on the 
transport of water and silt.
In the coming year research in shallow waters will be extended with the appoint-
ment of a PostDoc for a cooperative Dutch/German programme. 
Deep Ocean Processes
For the study on internal waves and mixing, hw ich can strongly influence the ocean 
ic rc lu ation, observational projects were car ir de out as well as theoretical research 
and laboratory experiments. Research on the internal wave field in the deep ocean
was continued in 2011 connected with the development of a European underwater
neutrino telescope in the Mediterranean Sea. Observations for this programme with 
the specially developed NIOZ thermistor string have shown that in the deep canyons 
of the Mediterranean Sea where vertical density stratification is very weak, huge 
internal waves move the water particles in the bottom layer over 250 m up and
down.
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Hydraulic models to study the internal waves in the laboratory were installed in the 
new laboratory. These models are also used by students of Utrecht University. 
Theoretical research on the generation of internal waves have shown that there 
exists a family of bottom topographies that don’t support the generation of internal 
waves, when the barotropic tide moves stratified water over that topography.
Regional Oceanography
In 2011 the mooring arrays of the INATEX programme on both sides of Madagascar
stayed out. The temperature and salinity data from earlier deployments of the
Mozambique Channel array were gridded on a regular vertical grid. Analysis of their 
variability has shown links with the variability of the large eddies in the 
Mozambique Channel, with variations in the deep counter current, and a remaining 
long-term variability which is likely connected to large-scale variations of precipita-
tion and evaporation over the Indian Ocean and Indonesian Waters. The research in 
INATEX is now focused in the specific velocity, temperature, and salinity structure in
the Mozambique Channel eddies.
Research on the hydrographic variability in the Irminger Sea, as part of the European
THOR programme, was continued in 2011 with a hydrographic survey by RV Pelagia 
of the former WOCE AR7E line. The LOCO2 mooring in the centre of the Irminger Sea 
was recovered, serviced, and re-deployed. Eight years of continuous T and S profile 
data are now available. The hydrographic data of the AR7E survey, have been sub-
mitted to the ICES oceanographic data centre in Copenhagen. Research in the north-
western North Atlantic was extended by participation in the deployment of an 
international current meter section just north of Denmark Strait.
Multi-disciplinary research
Scientist and technicians from FYS have participated, aboard or ashore, in the 
GEOTRACES survey of the South Atlantic with the British RSS James Cook. The 
hydrographic data from this survey and the GEOTRACES surveys by RV Pelagia in 
2010 have been processed. They were submitted to the NIOZ Data Management 
Group and the international GEOTRACES data centre at BODC.
Hendrik van Aken
hendrik.van.aken@nioz.nl
annual report 2011.indb   20 04/06/2012   12:53
21 Annual report 2011
Spectral analysis of the Forel-
Ule ocean colour comparator 
scale.
During the late 19th and the early 20th
century, François Alphonse Forel (portrait 
Fig.  2) described numerous research stu-
dies on Lake Geneva. In his three-volume 
limnological monograph ‘Le Leman’
(1892-1904), he describes his search for 
the cause of the apparent colour of this
lake. A simple but effective way to 
standardize this colour was his invention 
of the Forel scale in 1890, which covered
the colour shades of the lake between
blue and yellow-green in 11 steps. Two
years later the German Willi Ule 
expanded the scale with green to brown
colour shades in 10 additional steps.
From then on, the colour of the sea was 
classified according to the Forel-Ule scale 
(FU, see Fig.  3) as a numerical value
between 1 and 21. A contemporary
colour classification is established 
through the use of hyperspectral radio-
meters, which results in a colour spec-
trum compiled of multiple bands. By
means of colorimetric calculations, such 
an in-situ or remote sensing colour spec-
trum can be converted into one (x, y)
chromaticity coordinate set. A similar 
conversion can be applied to the hyper-
spectral transmission spectra of the 
standard Forel-Ule shades (Fig.  3), which 
allows a comparison of historical and 
contemporary ocean colour data and 
forms the basis for my historical survey 
on ocean colour.
In addition to salinity, temperature and 
water transparency, Forel-Ule data 
belong to the oldest oceanographic data 
series. This dataset contains information 
on changes in water quality for locations 
all over the globe dating far back in time. 
Hence it provides indirect information on 
the chlorophyll concentrations in the 
past and provides insight into aspects of 
oceans and seas over the longer term, 
well before the arrival of ocean colour 
satellites that are deployed today.  This 
way, ocean colour information from the 
past can be used to reconstruct historic 
climate-related data  such as sea surface 
temperature, ocean currents, available 
sunlight and related surface phytoplank-
ton biomass.
Trends in ocean colour and chlo-
rophyll concentration from 1889
to 2000.
Current climate-ocean studies make use 
Historical archives of ocean colour in 
global-change perspective
Marcel R. Wernand *
‘Historical Archives of Ocean Colour’ refers to the many colours the oceans and seas
can adopt and is the subtitle of my thesis ‘Poseidon’s paint box’ (see Fig.  1), referring
to the Greek God of the sea. The first part of the thesis deals with the historical
development of challenging thoughts, ideas and theories on observations and analy-
sis of the colour of the sea (‘ocean colour’) in the period 1600 to 2000. It is a prelude
to a discussion on modern ocean colour observation methods using satellite-
mounted sensors.
*Corresponding author:  marcel.wernand@nioz.nl
Fig.  1. The cover page of the thesis.
Fig.  2. François Alphonse Forel. On top of the table some chemicals and Forels’ part of the scale.  
Inset: The Forel-Ule ocean colour comparator scale.
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of satellite data derived products such as
the colour of the sea and the surface con-
centration of chlorophyll. Satellite data
cover at most 30 years of observation, i.e.
since the launch of the Coastal Zone
Colour Scanner (CZSC) in 1978. A globally
established long-term series of Forel-Ule
data covers data over the period 1889 to
2000 and overlaps 20 years of ocean-
colour satellite data. From FU data for
open oceans, decadal means were esta-
blished over the 20th century and were 
converted to chlorophyll concentrations
using the two component bio-optical 
model Ecolight (see Fig.  4). Using this 
calibration, we have explored the long
term FU database in order to provide
information on changes in chlorophyll
concentrations in surface ocean waters
over the period that climate change
became effective. Disclosing the FU
archive appears a promising method to
assess the impact of ‘global change’ on 
the ocean’s phytoplankton biomass since
changes in the concentration of chloro-
phyll in surface ocean waters can be
reconstructed with confidence over the
last century. The most extensive FU
record has been established for the North 
Atlantic in terms of space and time, and 
therefore this data base has been used to
test the validity of colour changes in rela-
tion to changes in chlorophyll concentra-
tions over a time span exceeding a
century. The results of our analyses for
the world’s oceans suggest that since the
early 20th century, chlorophyll concentra-
tions have decreased in the Indian Ocean 
and have fluctuated in the Pacific; they
increased in the Atlantic Ocean (see Fig.  
5), the Mediterranean (see Fig.  5), the 
Chinese Sea, and in the seas west and
north-west of Japan. However, no syste-
matic global increase or decrease in chlo-
rophyll concentration, and therefore in
phytoplankton abundance could be iden-
tified, which suggests that environmen-
tal effects due to the industrial
revolution do not have a global impact
on water quality. Therefore we should
look on a local scale to clarify the mecha-
nisms responsible for the varying trends
in chlorophyll per ocean and sea.
Fig.  4. Chlorophyll concentration as a function of 
FU-number. The FU-numbers were derived from 
the Ecolight RRS spectra. Chlorophyll was varied
from 0.1 to 40 mgm-3 with a resulting span of 
FU1 to FU10.
Fig.  5. The North Pacific fluctuates, the Atlantic Ocean and Mediterranean are greening: Scatter plots show the temporal evolution in chlorophyll (mgm-3) 
per decade over the period 1889-1999.
Fig.  3. The normalised transmission (TFUN) of the 21 FU-tubes plus an extra tube containing purified water (bold blue line, milliQ).    
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Since 1998, Royal NIOZ cooperates with
the ferry company TESO (Texels Eigen 
Stoomboot Onderneming). In that year, 
the ferry ‘Schulpengat’ was equipped
with an Acoustic Doppler Current Profiler
(ADCP). When in 2006 the new ferry ‘Dr. 
Wagemaker’ was put into service, it too 
was fitted with such an instrument. An 
ADCP uses acoustic pings (sound) to
determine profiles of the water velocity,
not just in one point, but throughout the 
entire water column. The instrument 
records the reflected sound signals and
determines the velocity from the Doppler 
shift in the frequency. Besides determi-
ning the water velocity profiles, the 
instrument also records the intensity of 
the reflected sound, the acoustic back- scatter intensity. The latter is related to
the amount of particles in suspension
and thus the TSM concentration.
The relation between the TSM concen-
tration and the backscatter intensity is,
however, not straightforward. It depends 
on many factors, such as the grain size
distribution of the particles in suspension
and also on the rate of turbulence. In
order to calibrate this relation for the 
ferry observations we have regular cali-
bration cruises with the R.V. Navicula. 
During these cruises we stay at anchor 
during 1 tidal period, e.g. 13 hours, in 
the Marsdiep close to tracks of the ferry. 
In this period we measure vertical pro-
files of temperature, salinity and TSM
concentrations (via optical backscatter) 
every 20 minutes. Meanwhile an ADCP, 
which is mounted beneath a pole on the 
side of the research ship, continuously 
takes vertical profiles of the velocity and
records the acoustic backscatter intensity. 
The actual calibration is done by compa-
ring the profiles of the optically derived 
TSM concentrations with the profiles of 
the acoustic backscatter intensity of the 
ADCP beneath the Navicula. All profiles 
of the acoustic backscatter intensity from 
the R.V. Navicula are compared with the 
backscatter profiles from the ferry at the
time that the ferry passes the research 
ship, which leads to a final acoustic back-
scatter-TSM relation for the ferry obser-
vations.
Based on an extensive analysis of all avai-
lable data, the data in the period bet-
ween early 2003 and the end of 2005 
were considered most reliable. With the 
acoustically derived TSM concentrations 
Long-term ferry-based observations of the total 
suspended matter flux through the Marsdiep 
tidal estuary
Janine Nauw*, Hendrik van Aken
The Texel or Marsdiep inlet is one of the major connections between the North Sea and the Wadden Sea, the latter 
being part of a UNESCO heritage site. Computer simulations have shown that an extension of the port of Rotterdam,
Maasvlakte 2, decreases the concentration of total suspended matter (TSM) in the Dutch coastal zone. In these simu-
lations also a small effect is observed in the Western Dutch Wadden Sea. TSM is important for primary production,
e.g. the growth of algae, which are at the bottom of the food web. On the one hand, light penetration is hindered by 
these particles in suspension, but on the other hand TSM is also a source of nutrients. Thus it is essential to monitor
any changes in the TSM concentration.
*Corresponding author: janine.nauw@nioz.nl
Filters containing sediment collected for the
calibration of the TSM-backscatter relation.
The ferry Schulpengat passing the R.V. Navicula during intercallibration.
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and the velocities measured with the
ADCP beneath the ferry, the entire cross-
section of the Marsdiep is covered.
Besides the cross- sectional averaged 
water transport and the TSM concentra-
tion also the flux of suspended matter 
through the Marsdiep was determined
from these measurements.
The most obvious variation in water
transport occurred on the semi-diurnal
time-scale (12 hours and 25 minutes),
which is the dominant tidal period (top
panel in Fig. 1). The maximum amplitude
of the transport varied on a time-scale of
about 14 days, which is the spring-neap 
tidal cycle. This spring-neap tidal signal 
was also clearly visible in the time-series
of the TSM concentration and even more
pronounced in the TSM flux (middle and 
lower panel in Fig. 1). The TSM concen-
tration varied four times per day as it 
peaks both during maximum flood and 
maximum ebb flow, when strong cur-
rents bring sediment into suspension. 
The relation between the TSM concentra-
tion and the current speed was also obvi-
ous in the existence of clear spring-neap
tidal cycle in the former.
The long-term average value of the 
transport of water amounts to 1500 m3/s
and was directed from the North Sea to 
the Wadden Sea. This mean water trans-
port was only 2-3% of the total amount 
of water entering and leaving the
Marsdiep twice per day due to the domi-
nant semi-diurnal tidal cycle. The long-
term averaged total suspended matter
flux was about 9 Million ton/year also
directed towards the Wadden Sea. This is 
a substantial part (36 %) of the 25 Million 
ton/year, which is the current estimate of
the northward TSM transport along the 
Dutch coast. This raises questions about
the validity of the latter value. NIOZ
scientists from the Physical Oceano-
graphy department are therefore cur-
rently investigating the transport of 
suspended sediment along the Dutch
coast within a Building with Nature pro-
ject. Measurements in the North Sea have 
already shown high concentrations of 
suspended matter close to shore at a 
depth of about 10 m. This has not been
observed before and is not found in com-
puter simulations. Such a TSM core may 
add a significant contribution to the 
Northward transport along the Dutch
coast, that was not included in the esti-
mate mentioned before.
The long-term averaged TSM flux of
about 9 Million ton/year provides an esti-
mate of the TSM flux through Marsdiep 
before work started on the port of
Rotterdam. Ongoing measurements with
the ferry Dr. Wagemaker will be used to
analyze the TSM flux through the 
Marsdiep to determine whether there is
any influence on the TSM flux in the 
Marsdiep by the extension of the port of
Rotterdam (Maasvlakte 2), which was
finalized in 2008.
Janine Nauw at sunrise dropping “the messenger” (e.g. a weight) in order to close the Niskin bottle to
get a water sample at a certain depth.
Fig. 1. Time-series of the water transport, cross-sectional averaged TSM concentration and flux of sus-
pended matter for all available ferry crossings by the ‘Schulpengat’ in the period 2003-2005. The inset 
shows time-series of the same variables but then zoomed in to the single month of September 2003. 
A clear semi-diurnal cycle is present in the water transport and TSM flux time-series and a quarter-
diurnal signal in the TSM concentration time-series.  All three time-series show a spring-neap tidal
cycle. 
annual report 2011.indb   24 04/06/2012   12:54
25 Annual report 2011
Numerical model
The General Estuarine Transport Model
(GETM) is a three-dimensional hydrody-
namic model, which is coupled to GOTM
(General Ocean Turbulence Model) that
includes various ways of describing the
vertical turbulence. This public domain 
model was developed by Burchard and 
Bolding and a growing number of modu-
les are being added by the user commu-
nity. Initially, the focus was on estuarine 
systems, where drying and flooding of 
parts of the domain are of great impor-
tance. More recently, coastal seas (such as
the North Sea and the Baltic Sea) were 
investigated by different research groups
using this model. The model can describe
the inflow of fresh water and the stratifi-
cation in the domain, both as a result of
salinity and temperature gradients. The 
tides are prescribed at the sea-ward 
boundaries of the model domain. As a 
first application, the model will be used
to describe the hydrodynamics, but sub-
sequently it will be applied to study the
transport and concentration of 
Suspended Particulate Matter (SPM). To
this end, a module for the transport of
SPM has recently been added, which is
still under development. We will apply 
the model to the Southern North Sea and 
adjacent Wadden Sea; more specifically, 
on the seasonal variation of the East
Anglia plume and on the net transport 
through the Marsdiep and Vlie inlet 
system.
Modelling the hydrodynamics
and transport of suspended 
sediment
SPM is a bulk term encompassing fine-
grained substances of organic and inor-
ganic nature, such as silt. It is transported 
along with the flow while in suspension, 
but may sink to the bed during calm con-
ditions and slack tides.  High concentrati-
ons of SPM can impede sunlight to 
penetrate the water column, and there-
fore limit primary production. Especially 
in estuarine environments and tidal 
basins, SPM forms a considerable fraction 
of the total sediment supply and is there-
fore of great importance for erosion and 
accretion of morphological features and 
their change of form. 
Using long-term ferry-based observati-
ons, the net SPM transport in the 
Marsdiep inlet is estimated to be 5 to 10 
Mton/year into the Wadden Sea. A ques-
tion that arises from these findings is 
Numerical modelling of physical processes in 
the North Sea and Wadden Sea 
Meinard Tiessen*, Janine Nauw, Piet Ruardij, Theo Gerkema
At the department of Physical Oceanography, several research projects are 
carried out on the concentration and transport of Suspended Particulate 
Matter (SPM) in the Southern North Sea and Wadden Sea. So far the focus
has been on field data collection and analysis, but in recent years a numerical 
modelling capacity has been set up, using the GETM/GOTM model. The
underlying purpose is twofold. Firstly, a numerical model can provide insight
into the hydrodynamics and SPM transport, complementing field observa-
tions, helping to interpret and identify the key physical mechanisms. 
Secondly, it provides a much-needed tool in ecological studies, forming the 
basic physical core on which the transport of for instance nutrients and larvae
depends; thus, these kinds of numerical models provide a valuable bridge in
interdisciplinary studies. First steps in the use of the model are reported here,
offering a synopsis of its potential.
*Corresponding author: Meinard.Tiessen@nioz.nl
Fig. 1. Model set-up for the Marsdiep inlet sys-
tem: a) Top-view of the bathymetry along with
the locations of field-data stations. Sea Level
Height (SLH) data from these stations is com-
pared with model predictions (the white arrows 
indicate the modelled residual current circulation
pattern). b) Comparison between predicted (in
red) and observed (in black) sea level height over 
time at Den Helder (DH). c) The time-averaged 
comparison between the observed and predicted
sea level height for the different stations along 
the basin-edge.
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what happens with this sediment within
the Wadden Sea. After all, the Marsdiep
forms one of the two main inlets of the 
Western Wadden Sea, the other one
being the Vlie, and so one may expect 
that part of the imported sediment is
exported again through the other inlet. 
As field data is only available from a limi-
ted number of stations, numerical model-
ling results should give a more 
comprehensive insight into the sediment
fluxes within the Wadden Sea.
The transport and concentration of SPM
is determined by the prevalent hydrody-
namics set by tides, waves, currents, and
density gradients. For the description of
SPM characteristics in a numerical model,
an accurate representation of the hydro-
dynamics is a prerequisite. An initial set-
up for modelling the hydrodynamics of
the Western Wadden Sea can be seen in
Fig. 1; here, for simplicity, the Marsdiep
basin is considered  in isolation, ignoring
the neighbouring Vlie basin by imposing
a ‘wall’ along the watershed between
the basins. Despite these simplifications, 
a comparison between modelled tidal 
elevation and data from coastal stations
already shows a reasonable correspon-
dence.
Currently, the GETM/GOTM model is
extended with a simple experimental ver-
sion of an SPM-module; however this has 
not yet been applied to actual field-loca-
tions. The sensitivities of this sediment
module are currently investigated using
idealised set-ups (see Fig. 2). Once a more
comprehensive description of the suspen-
ded sediment dynamics is developed
(involving for instance different sets of
grain sizes with their corresponding set-
tling velocities), this module can be app-
lied to a range of different coastal seas
and estuaries to investigate the SPM 
dynamics.
Coupling to ecology
Future application will see the hydrody-
namical output of the GETM model also 
be used to study biological, ecological,
and chemical shelf sea and estuarine pro-
cesses in interdisciplinary studies. The
model is currently linked to a biological 
model developed at NIOZ, in collabora-
tion with the Centre for Environment, 
Fisheries and Aquaculture Science 
(CEFAS, UK), to study biological processes
in the North Sea. The latest version is cal-
led BFM, Biogeochemical Flux Model,
used to investigate the causes and varia-
bility in sub-surface oxygen minima at
the Oyster Grounds, and nutrient cycling.
Another example, for the North Sea as a
whole, is shown in Fig. 3: the net primary
production (production of new phyto-
plankton biomass). Fig. 3 shows a higher
production near the coast than in off-
shore areas. The high production in the
Southern North Sea along the coast is
caused by Phaeocystis. The biomass of
these algae can increase to very high
levels through the formation of colonies 
which are too large for grazing by meso-
zooplankton. The relatively high produc-
tion, modelled for the south of Norway,
is mainly caused by low turbidity in the
Skagerrak and Norwegian Trench, and
the relatively deep mixing zone, allowing
photosynthesis down to 50 m water
depth. The low production in the
Northern off-shore part of the North Sea 
is caused by relatively low nutrient con-
centrations, a shorter growth season and
the stable vertical stratification in this 
area, limiting the mixing of nutrient
depleted surface water with nutrient rich
deep waters.
Fig. 2. a) An idealised model set-up of a barrier-
island coastline: A tidal wave propagates along 
the open end of the domain, creating a tidal 
current in and out of the basin behind the 
island. b) The strong current results in sediment
being eroded from the inlet and transported 
into the basin, where it is deposited.
Fig. 3. Net primary production in 1989, calculated with GETM/GOTM and a coupling to ERSEM/BFM, see 
www.nioz.nl/northsea_model for more results.
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The result of vertical mechanical mixing 
of heat is an ocean that is stably strati-
fied in density from surface to bottom.
Ocean’s water density is mainly deter-
mined by temperature and salinity varia-
tions. The vertical density differences
(‘stratification’) create a restoring force
for wave motions in the interior: ‘inter-
nal waves’. Compared to surface waves,
internal waves are slow waves. They have
periods varying from several minutes up
to one day at mid-latitudes, and include 
tides. In spite of their slowness, the tran-
sition to turbulent mixing occurs quite 
rapidly with big 50 m high breaking 
waves passing within a minute.
Quantification of such mixing process 
thus requires detailed observations using 
Deep-ocean internal wave – turbulence 
quantified  
Hans van Haren*, Louis Gostiaux1
The sun stores huge amounts of heat in the ocean, but this heat would stay near the ocean surface if it were not 
mechanically mixed into the deep. Warm water is less dense ('lighter') than cold water, so that heated surface waters 
'float' on top of the cold deep waters. Only active mechanical turbulent mixing can effectively pump the heat down.
Such mixing requires remarkably little energy, about one-thousandth of the heat stored, but it is crucial for ocean life
and transport of nutrients and sediment. Although several mechanisms for ocean mixing have been researched in
the past, including plankton motions, the dominant mechanism seems internal wave induced mixing. The ocean inte-
rior is constantly in motion via 10-100 m high internal waves, which only mix when they break, mainly above under-
water topography. This internal wave mixing has now been quantified using high sampling rate NIOZ temperature
sensors, that were moored above a large guyot in the Canary Basin, North-Atlantic Ocean. The mixing was found 
dominating sediment resuspension, being 100 times more turbulent than in the open ocean and, extrapolating, suffi-
ciently effective to maintain the overall ocean heat balance.
*Corresponding author:  hans.van.haren@nioz.nl
1: CNRS/Grenoble-INP/UJF-Grenoble 1, LEGI, Grenoble, 
France
Fig. 1. Depth-time series of observed temperature and quantified turbulence during 75 minutes prior to and into an upslope tidal phase: a frontal passage 
and associated peaks in turbulent mixing. a. Potential temperature data, after pressure-corrected calibration of raw temperature data. b. Reordered 
potential temperature profiles every 1-Hz time-step. c. Stable stratification computed from b. d. Reordering displacements following comparison of a. and
b. e. Turbulent diffusivity. f. Turbulence dissipation rate. In e., f. dark-blue also indicates below threshold. 
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fast sampling, precise instrumentation.
Here we present such detailed observati-
ons using 101 NIOZ-HST, high sampling
rate thermistors, that have a precision 
better than 0.001°C and sample at a rate
of 1 Hz (once per s). The thermistors were
taped to a cable at 0.5 m intervals bet-
ween 0.5 and 50 m above the bottom 
and moored at a 549 m deep site near 
the top of Great Meteor Seamount, 
North-East Atlantic Ocean. At this site,
the temperature-density relationship was 
very tight so that the thermistor-data 
could be effectively used as a tracer for 
density. They could thus be used to quan-
tify turbulent mixing. Turbulence makes
a vertically stable water column locally
unstable by overturning denser (colder)
water above less dense (warmer) water
during brief moments. This is clearly
observed when a large breaking wave 
passes the sensors (Fig. 1a, around day
146.58). Quantification of mixing is done 
by re-enacting the turbulence of each
1-Hz vertical temperature profile: all 
unstable portions are computationally 
sorted (‘reordered’) to their stable posi-
tions in a profile. These reordering dis-
placements are a measure for the 
turbulence, which is expressed in its main
parameters ‘turbulent exchange rate’ or 
‘diffusivity’ Kz and ‘turbulence energy
loss’ or ‘dissipation rate’ H.
In the open ocean, internal tidal waves 
have peak-trough heights that are typi-
cally larger than 50 m. When such a wave
reaches Great Meteor Seamount it is
observed to regularly move warm water 
down during one phase followed by cold 
water being moved up along the sloping
bottom. However, in contrast with the 
rather smooth tidal variations seen in the 
open ocean, variations become rugged
and steep above sloping topography.
The sudden change from warming to
cooling tidal phase, associated with an
upslope moving frontal bore occurring
once or twice a tidal period, is strongly 
turbulent (Fig. 1). Comparing the raw
data (Fig. 1a) with the reordered ones 
(Fig. 1b) already enlightens part of the
raw turbulence associated with the large 
backwards breaking wave: the turbu-
lence-image has the lighting of a 
3D-image like 17th-century Dutch pain-
tings, whilst the stably reordered image
has a flat 2D appearance. The reordering
clearly straightens the large front that
was originally curved. 
The reordered stable stratification (Fig.
1c) shows very thin (down to lowest verti-
cal resolution of 0.5 m) layering, approa-
ching the bottom to within a meter just 
prior to the frontal passage. Reordering 
displacements (Fig. 1d) beautifully deli-
neate the turbulent patches or overturns, 
and overturns within overturns down to 
about the scale of vertical resolution. 
Typical patches have sizes of 10 m in the
vertical and 300 s in time, but smaller and
also larger ones occur, even exceeding
out-of-range of the thermistors (e.g., day
146.57).
Such large displacements result in turbu-
lent diffusivity of locally up to Kz = 0.1-1 
m2 s-1 (Fig. 1e). Large Kz-values are gene-
rally estimated within layers of less stable
stratification, with exceptions of high 
values in thin strongly stratified layers
such as those forcing a big front or non-
linear bore. The front stands-out more
clearly in the dissipation rate image (Fig.
1f). Otherwise, smaller-scale turbulent
patches are powered in part by extreme 
shortest freely propagating internal
waves near the buoyancy frequency.
Considering the entire two-week record,
the depth-averaged turbulence is seen to
vary with tidal period including a barely
visible spring-neap period, but it is most-
dominantly peaked over periods shorter
than tidal due to the (non-linear) frontal
passages (Fig. 2). The semidiurnal and
some higher frequency variations are
more visible in the mean stratification
time series (purple graph), but its one
decade variation in value over the whole
time span is much less than the four
decades found in <Kz> (or <H>), despite
the occasionally in-phase variability. Tidal
motions thus generate turbulence, but 
not only in a direct manner but especially
also intermittently via non-linear interac-
tions.
Averaged over the entire period of time
(18 days), nearly uniform profiles of tur-
bulence parameters are observed, with
mean [Kz] = 0.003r0.001 m2 s-1, [H] =
1.5r0.7x10-7 W kg-1. If we use previous 
suggestions that about 3% of the ocean
is occupied by turbulent boundary layers
above sloping topography, we find a
mean ocean-basin-interior Kz |10-4 m2
s-1, which is the value needed to maintain
the overall ocean heat balance. 
Fig. 2. Total time series of vertically averaged variables using 0.01-Hz data (data points every 100 s). Mean <Kz> (black), with for comparison mean inverse
stratification (purple; arbitrary logarithmic scale). The short period including the front of Fig. 1 is indicated by the red dot.
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External Projects Physical Oceanography
• Astronomy with a Neutrino Telescope and Abyss environmental RESearch (ANTARES)-funded via the National
Institute for Subatomic Physics (Nikhef).
H. van Haren, in cooperation with Nikhef and ANTARES-collaboration.
• Budget modeling of fines in the Dutch coastal zone. (Building With Nature/Ecoshape NTW3.1).
C.M. van der Hout, J. Nauw, T. Gerkema, H. Ridderinkhof (BDS).
• Contemporary off shelf sediment transport on the Ebro Margin (COSTEM).
H. van Haren, NIOZ participant in CSIC – CIM project, Barcelona, Spain.
• Cubic kilometre neutrino telescope (KM3NeT, NWO-Esfri).
H. van Haren, in cooperation with NIKHEF, Amsterdam.
• Cubic kilometre neutrino telescope design study (KM3NeT-DS, EU).
H. van Haren, in cooperation with KM3NeT-collaboration.
• Cubic kilometre neutrino telescope prepatory phase (KM3NeT-PP, EU).
H. van Haren, in cooperation with KM3NeT-collaboration.
• Indian-Atlantic exchange in present and past climate (INATEX, NWO-ZKO).
J. Ullgren, H. Ridderinkhof (BDS), H.M. van Aken.
• Integrated Network for Production and Loss Assessment in the Coastal Environment (IN PLACE, NWO-ZKO).
M.R. Wernand, H.M. van Aken, H. Ridderinkhof (BDS).
• Long-term ocean climate observations (LOCO, NWO).
H.M. van Aken, H. Ridderinkhof (BDS), H. van Haren, L.R.M. Maas, J.T.F. Zimmerman, T. Gerkema.
• Monitoring Mosselzaadinvanginstallaties (MZI) funded by IMARES.
S. Groeskamp, L.R.M. Maas.
• North Atlantic Ocean Monitoring and Modelling (BSIK – Klimaat voor Ruimte).
H.M. van Aken, L.R.M. Maas, H. van Haren, M.F. de Jong.
• Particle transport, deposition and resuspension in the Southern North Sea and biogeochemical consequences.
(FOKUZ). 
M. Tiessen, J. Nauw, T. Gerkema.
• Study of global variability of water mixing in the World Ocean and its influence on convection and internal
waves in Sub-Polar zones, Dutch-Russian cooperation (NWO).
L.R.M. Maas, T. Gerkema, H. van Haren.
• Thermohaline Overturning - At Risk? (THOR, EU).
M.F. de Jong, H.M. van Aken.
• Transport and circulation around Madagascar (NWO-ALW).
H. Ridderinkhof, J. Ullgren.
• Wadden Sea ecosystem data assimilation and integrated modelling (NWO-ZKO). 
T. Gerkema, J. Nauw - van der Vegt.
• Waddenzee modellering (ZKO).
H. Ridderinkhof, J. Nauw.
annual report 2011.indb   29 04/06/2012   12:55
30 Annual report 2011
annual report 2011.indb   30 04/06/2012   12:55
Marine Geology
Research in the Marine Geology department (GEO) focuses on seabed systems 
where the geo-, bio- and hydrosphere interact. GEO aims to:
• understand present day sedimentary processes and environmental conditions, 
that shaped the record of past climate change,
• develop and apply proxies for ocean temperature, rainfall and dust emissions
from sediment and coral records,
• coupling modern to past, develop scenarios for anthropogenic change.
In comparison to the more ‘turbulent’ previous year, 2011 brought consolidation, 
full control of the renovated laboratories, the finalization of the cooperation agree-
ment with the ‘new’ Avaatech XRF-core scanner company and strong commitment
to multidisciplinary sea-going activities. GEO participated in research cruises and 
fieldwork around the world (7 cruises, ca. 131 days at sea). Cruise activities ranged 
from the southern hemisphere to almost 80 degrees north offshore Svalbard and 
from the west Atlantic to the east Indian Ocean and Australia. Several members of
GEO joined a cruise with RV SONNE to re-investigate methane seep sites along the 
Hikurangi Margin offshore New Zealand. Others carried out fieldwork to drill high 
resolution coral-climate records off Mozambique or visited Lake Eyre in Australia for 
onshore dust collection.
With respect to scientific output, GEO published 30 papers in 2011, e.g. on 
'Interhemispheric symmetry of the tropical African rainbelt over the past 23,000 
years' (Nature Geoscience) as appeared from sediment cores offshore West-Africa.
Another concerned the “Contrasting variability in foraminiferal and organic paleo-
temperature proxies in sedimenting particles of the Mozambique Channel (SW 
Indian Ocean)” using records from long-term moorings, together with the BGC and 
FYS departments. As part of a larger group GEO was also involved in studies “On the 
role of the Agulhas system in ocean circulation and climate” publish de in Nature. 
With 23 conference presentations (posters and talks), GEO was also active at EGU,
INQUA, AGU and smaller meetings and chaired several sessions during these confer-
ences. A large NWO Middelgroot grant could be secured by Geert-Jan Brummer and 
Rik Tjallingii to renew and advance the capabilities of the XRF core scanner as an 
(inter)national research facility, and invest in a digital X-ray system for the core lab.
Two PhD-students successfully defended their thesis at the VU-Amsterdam. Ulrike
Fallet completed hers on the “Dynamic oceanography and paleothermometry in the 
Mozambique Channel, upstream of the Agulhas current”; Cees van der Land
received his degree on the “Impact of diagenesis on carbonate mound formation” 
offshore Ireland. Meanwhile, Aneurin Henry-Edwards completed his work on ocean-
ographic tracers in the Mozambique Channel (see elsewhere this volume). Jan-
Berend Stuut started a 25% employment at MARUM (Bremen) and Thomas Richter 
was employed for data management support working closely with DMG. Replacing 
some of the technicians that left in 2010, GEO welcomed Bob Koster into the depart-
ment; his expertise with the XRF-corescanner, lander instrumentation, camera sys-
tems and electronics is very welcome.
Finally, a thank-you goes to Henk de Haas for his great enthusiasm he brings into
leading research cruises, e.g. in the interdepartmental cruises to the North Sea (MEE, 
GEO and BIO) or around Iceland with BGC. Furthermore, Rik Tjallingii is thanked for
his support in setting up the agreement with XRF core scanner company Avaatech 
and the related cooperation with TU Delft for software development.
Jens Greinert
jens.greinert@nioz.nl
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The Sonne SO214-NEMESYS cruise was a 
follow-up of research carried out in the
same area in 2006 and 2007, during 
which a large number of active seep sites,
expelling methane bubbles and suppor-
ting specialised chemosynthetic commu-
nities, were identified. More detailed
and higher-resolution seismic and geo-
chemical studies as well as repeated 
hydroacoustic investigations were the
topic of the 2011 cruise. The aims were to
better track and map small fluid migra-
tion pathways in the seafloor, to link
geochemical gradients to the high-reso-
lution seismic profiles for spatial flux
extrapolations, and to assess if seepage
has changed in activity or location since
the previous investigations in 2007. The
main working area was Opouawe Bank
at the SE tip of New Zealand’s North
Island (Fig. 1). The NIOZ-GEO team con-
tributed with hydroacoustic mapping
and analysis of gas flares, streams of gas
bubbles rising into the overlying water 
column, signaling the presence of active 
seeps at the seabed. At active seep sites,
water samples were collected along with 
CTD casts to determine methane concen-
trations in the water column. A NIOZ 
thermistor string was deployed at one of
the flares to assess the physical perturba-
tion of the water column by rising gas 
bubbles. Furthermore, gravity cores were
collected of sediments across seep sites, 
to link features observed in high-resolu-
tion seismic profiles to sedimentary cha-
racteristics, and for geochemical analysis
of sediment porewater.
At Opouawe Bank, work was focused on 
the Takahe seep site. High-resolution 
seismic profiling showed distinct gas 
reflectors in the shallow seabed, indica-
tive of the accumulation of free gas 
below an impermeable layer of gas 
hydrate, and so-called gas chimneys, ver-
tical acoustically opaque structures thou-
ght to represent permeable sediment 
zones through which gas-charged fluids 
migrate to the surface. Associated with 
these gas chimneys hydroacoustical sur-
veys showed numerous gas flares rising 
hundreds of meters high into the water 
 It seeps and bubbles but where does the 
methane go?
Jens Greinert*, Henk de Haas, Henko de Stigter, Aneurin Henry-Edwards, Piet van Gaever and Hans van Haren (FYS)
Methane seeping out of the seabed is a common phenomenon observed on continental margins around the world.
Where fractures or permeable layers in sediment deposits facilitate the upward migration and escape of fluids 
charged with dissolved methane and hydrogen sulphide, unique chemoautotrophic ecosystems with clams and tube
worms develop at the seabed. Oxidation of methane by bacteria and archaea induces the formation of carbonates
that cement the seafloor around seeps and locally lead to the growth of carbonate mounds. If the gas concentration 
is high enough gas bubbles are released into the bottom water, whereas under certain pressure and temperature
conditions solid gas hydrates may form in the sediment. Much of the methane gas in bubbles dissolves in the water
column but in some areas methane may reach the surface and enter the atmosphere. As methane is a powerful
greenhouse gas, and the escape of methane from sediments appears to be accelerating under influence of global
warming, the fate of methane released from seeps is currently a hot topic in environmental and climate research. In 
March and April 2011, members of GEO participated in a research cruise on board the German research vessel SONNE,
directed at the study of methane seeps on the Hikurangi continental margin offshore New Zealand. Here, the sub-
duction of the Pacific plate below New Zealand causes strong compression of marine sediments and expulsion of
gas-charged pore waters.
*Corresponding author: jens.greinert@nioz.nl
Fig. 1. Bathymetric map of the Hikurangi Margin on the east coast of New Zealand’s North Island. 
Enlarged the Opouawe Bank working area, where detailed studies at the Takahe seep site were per-
formed.
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column (Fig. 2). In total, 13 seep sites have 
been found in the area, many of them 
characterised by massive carbonate che-
moherms at the seafloor with living tube 
worms and clams. Side-scan sonar images 
showed no indication of massive carbo-
nate formation at Takahe. The last point 
was important for the successful recovery 
of gravity cores from the entire Takahe 
seep area.
CTD sections across Takahe, aimed at 
determining the amount of methane 
being released into the water column, 
showed only low concentrations. This was 
surprising and contradictory to results 
obtained previously in the area. Possibly 
the CTD casts missed the exact bubble 
release location (despite USBL naviga-
tion), or the methane release was not as 
high as the hydroacoustic data make us 
believe. Another likely explanation is that 
currents or some other mixing/distribu-
tion processes caused a rapid dilution of 
the methane in the water.
Pore-water analyses on the other hand 
showed distinctly enhanced concentrati-
ons of methane and hydrogen sulphide in 
sediments above the gas chimney at 
Takahe (Fig. 3). Fluid fluxes were strongly 
increased in the chimney area, whereas 
no measurable flux was detected outside. 
Despite this, sediment temperature profi-
ling generally did not show elevated ver-
tical gradients compared to the adjacent 
seabed; only at the GC6 coring site where 
a large amount of gas hydrate was found 
(Fig. 4) was the gradient higher, pointing 
towards a focused fluid flow at the nor-
thern rim of the chimney. This was also 
the area where bubbles where hydroa-
coustically detected and bacteria mats at 
the seafloor surface were most common.
 
The studies showed that methane is being 
released rather focused from seep sites at 
the Hikurangi Margin. Gas migration 
pathways in the sediment can be made 
visible with seismic methods, pointing to 
areas with highest fluxes and gas hydrate 
occurrences where the gas front is shallo-
west. These are also the locations where 
bubbles are released into the water 
column and bacterial mats are commonly 
found. Geochemical pore water studies 
confirm this pattern and the acquired 
coring section will be used to extrapolate 
the total methane flux from the Takahe 
seep site and use those data to extrapo-
late also to other seep sites at the 
Opouawe Bank.
Fig. 2. 3-D view of the Takahe seep area, with gas flares rising up to 500 m in the water column. Inset 
shows 3.5 kHz sub-bottom profile of an active seep, with strong acoustic reflectors marking accumula-
tion of free gas in subsurface sediment layers, and acoustic blanking below the seep where a gas 
chimney is present. Vertical exaggeration of the image is 6x.
Fig. 3. A: Perspective view of gravity core locations
across the Takahe gas chimney. B: Maximum con-
centrations of hydrogen sulphide, alkalinity, and 
methane measured in sediment pore water pro-
files, showing enhanced values where methane is
oxidized anaerobically in the sediment. C: Higher
concentrations and thus higher fluxes occur above 
the gas chimney, the limits of which are marked by 
cores GC 13 to GC12 from south to north. Strong 
reflections above the chimney mark the presence 
of gas hydrate. Image by G. Crutchley & A. Dale.
Fig. 4. Gas hydrate flakes as found in several lay-
ers between 1 and 2 m depth of core GC6. Gas 
hydrate is a crystalline water-based solid resem-
bling ice, in which gas molecules are trapped 
inside “cages” of water molecules. Gas hydrate 
forms under cold temperature and high hydro-
static pressure typically found in the deep sea, 
and it decomposes at atmospheric pressure 
releasing gas and leaving water behind.
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Evaporation, precipitation and run-off 
(ice melt, rivers) cause changes in the iso-
tope composition of seawater, which 
result in a causal correlation with salinity 
in much of the ocean. Generally, both
G18O and GD are higher in regions where 
surface evaporation is important and 
lower in regions where precipitation
reduces the salinity. Indeed, when plot-
ted against salinity, theG18O observati-
ons show a clear correlation with salinity
throughout the Indian Ocean with the
notable exception of deep and bottom 
waters at depths greater than 1800m.
These deep waters have lowG18O values 
from melted Antarctic land ice. 
Plotting the data from the upper 520m as
a function of latitude, a clear north-
south trend appeared (Fig. 2). The
Agulhas/Subtropical Front becomes clear-
ly visible between 40˚ and 45˚S as a sharp
decrease in salinity andG18O-GD between
the Subtropical Water (STW) of the
Indian Ocean to the north of the front,
and the High Latitude Water (HLW) to
the south. Water at intermediate depths
between ~520 and 1800m is largely 
dominated by HLW with lower salinities 
andG18O-GD values.
Observations were also analysed separa-
tely for STW, HLW and Frontal Zone
Water from 40-45˚S (Fig. 3). The relation-
ship between salinity andG18O was
reasonably described by a single line of 
best fit. However, when investigated 
Isotope-salinity relationships in the 
Mozambique Channel and Southwest Indian 
Ocean
Aneurin Henry-Edwards, Jeroen van der Lubbe (VU-Amsterdam), Jens Zinke, Hendrik van Aken (FYS),
Geert-Jan A. Brummer*
There is a growing international focus on the SW Indian Ocean, in particu-
lar on the role of the Agulhas Current in the exchange of water masses
between the Indian and South Atlantic Ocean. This inter-ocean exchange 
has varied considerably in the past, with important consequences for
global circulation and climate. In the modern ocean, different water masses 
can be traced using the relationship between the salinity and the isotope
composition of oxygen (G18O) and hydrogen (GD) of which the seawater 
consists. Since these isotopes are incorporated in carbonate shells and 
organic compounds of marine organisms, the salinity-isotope relationships
derived from fossil material preserved in sediment cores can be used to
determine past changes in circulation over much longer time scales.  To 
improve our understanding of past and present circulation in the South-
west Indian Ocean, G18O-GD-salinity relationships in the different water
masses need to be better constrained. For this purpose, water samples
were analysed, collected during a number of cruises in and around the
Mozambique Channel (LOCO and INATEX programs) and various islands,
supplemented by data from the Seawater Oxygen-18 Database in the 
Indian Ocean (Fig. 1).
*Corresponding author: geert-jan.brummer@nioz.nl
Fig. 1. Station locations of G18O-GD-salinity observa-
tions in the SW Indian Ocean.  Dots indicate G18O, 
crosses mark G18O & GD, +s indicate only GD and dia-
monds indicate deep observations. New data is
marked in red. The band marked between 40-45˚S
shows the approximate location of the Agulhas and
Subtropical Fronts.
Fig. 2. Changes with latitude from 0-150m (dots) and 150-520m (crosses). A) temperature, B) salinity,
C) G18O, D)GD. Vertical lines indicate the frontal zone between the Indian Ocean gyre and the Southern
Ocean. New measurements taken from the Mozambique Channel and east of Madagascar are marked in 
red.
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more closely it appeared that variations
in local atmospheric forcing resulted in 
more regional variations in the isotope-
salinity relationship with depth. These 
include small shifts caused by the influx
of Zambezi river water in a thin surface
layer spreading along the western
Mozambique Channel, diluted saline 
waters from the Red Sea/Persian Gulf at 
mid depths, and (Ant)arctic bottom
waters.
Our results show that the steep gradients
in temperature and salinity across the 
Agulhas/Subtropical Front that borders
the circum-Antarctic current system are
paralleled by similar gradients inG18O 
and GD. Consequently, marked isotope 
shifts observed in the carbonates and
organic compounds of cored sediments 
can be attributed to movements of this 
front during climate changes in the past. 
These shifts are independent of absolute 
changes in the isotope composition of
ocean waters occurring during periods of 
deglaciation and sea level rise. In addi-
tion, isotope contrasts found between 
surface and deep water carbonate pro-
ducers may provide insight in vertical 
water mass structure and reveal past 
changes in surface and deep ocean (re-)
circulation. 
Fig. 3. G18O vs Salinity with lines of best fit and residual V. A) Upper/intermediate water dominated by 
atmospheric forcing. B) Subtropical Waters, C) Frontal Waters and D) High Latitude Waters. Solid lines
show fits calculated using the RMA method. Dashed lines indicate one V of the residuals.
Aneurin Henry-Edwards takes water samples from a CTD.
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Massive corals grow at an approximate 
rate of 1 cm per year, archiving specific 
climate signals in their skeleton (Fig. 1). 
In order to read these climate signals a
novel scanning technique (Spectral 
Luminescence Scanning/SLS) was devised
at NIOZ that quantifies luminescence
intensities of coral skeletons subjected to
UV light. By splitting the total lumines-
cence spectrum into three spectral
domains (Red, Green, Blue) the amount 
of terrestrial humic acids can be deter-
mined that were flushed into marine 
catchments at the time of skeletal preci-
pitation. As humic acids (Green) have a
slightly longer emission wavelength than
the skeletal aragonite (Blue), taking a 
Green/Blue (G/B) ratio provides a quanti-
tative estimate of terrestrial erosion rela-
ted to river runoff. The luminescence
device developed has unprecedented 
sampling resolution. This has enabled
weekly reconstructions of soil erosion
and river discharge in northeast 
Madagascar over multiple centuries that
resulted from natural rainfall cycles,
intense cyclones and deforestation.
Long-term runoff patterns were assessed
by using a 300 year core from the north-
east Madagascar region. Decoupling 
Madagascar’s 20th century human defo-
restation from rainfall induced soil ero-
sion, using luminescence and 
geochemistry in the coral archives, revea-
led a far-field precipitation link to the 
Pacific Ocean on multidecadal time-scales 
(Fig. 2). Indeed, the corals provide the 
first evidence for Pacific decadal forcing
of rainfall over the western Indian 
Ocean. Positive phases of the Pacific
Decadal Oscillation (PDO) are associated
with increased Indian Ocean temperatu-
res and rainfall across eastern
Madagascar, while precipitation in sout-
hern Africa and eastern Australia decline
(Fig. 2). Conversely, the negative PDO
phase that started in 1998 should lead to 
reduced rainfall over northeast
Madagascar and increased precipitation
in southern Africa and eastern Australia. 
These results have important implicati-
ons for understanding future multideca-
dal variability of rainfall in Africa where 
water resource management is increasin-
gly important under the warming cli-
mate.
Atmospheric CO2 emissions have accele-
rated over the last fifty years. We tested
whether coastal eastern Madagascar has
warmed significantly during that time. 
To do so, sea surface temperatures (SST) 
were reconstructed from two coral skel-
etal Sr/Ca records, yielding a SST rise of 
0.9°C. This is significantly higher than the 
0.44°C suggested by satellite derived SST 
data. As the predictability of coral reef 
survival is largely dependent on such 
data to assess regional SST-coral resi-
lience relationships, these results suggest 
that satellite derived SST data may seri-
ously underestimate trends at the reef 
scale. Localised SST trends therefore 
need to be taken into consideration 
when applying future coral mortality
models, as larger than expected increases 
in SST are likely to result in higher coral 
mortality.  
Madagascar coral skeletons reveal past soil 
erosion and Indian Ocean climate 
Craig Grove*, Jens Zinke, Geert-Jan Brummer
Corals archive chemical signals in their skeleton during growth which can be related to environmental change such
as past climate and soil erosion. Soil erosion poses a mounting threat to coastal nations in the western Indian Ocean,
resulting from land degradation and current climate change. For proper impact assessment of these fragile environ-
ments long-term observational data are unfortunately missing. Furthermore, environmental management strategies
have been formulated at best on short-term instrumental records, even for the most sensitive river catchments. Coral 
skeletons offer continuous seasonally resolved data spanning multiple centuries, which faithfully record climate vari-
ability and the occurrence of events such as ENSO (El Niño Southern Oscillation) related floods, tropical cyclones and
long-term rainfall patterns. The coral proxy based climate project (SINDOCOM) entailed drilling cores from living 
massive coral colonies, 1 – 4 m in height, to reconstruct past environmental change from reef complexes across north-
ern and eastern Madagascar.
*Corresponding author: craig.grove@nioz.nl
Fig. 1. Craig Grove and Jens Zinke drilling into a giant coral located in eastern Madagascar (left). As 
the tide level falls the drill pistol breaches the surface water (middle). Giant corals of the genus Porites
are often used to reconstruct past climatic conditions (right).
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There is much scope for future climate
research in the SW Indian Ocean region. 
Corals can reveal the SST related rainfall-
drought cycles experienced over eastern
and southern Africa during the last 300 
years. This can be achieved by increasing
the spatial and temporal resolution of 
coral cores in the region and by applying
the novel SLS technique. Over the next
two years coral cores collected from 
Mozambique and Mauritius will be ana-
lysed as part of the newly funded
CLIMATCH project. We are confident that
broadening our understanding of past
rainfall variability will help us predict
how future rainfall will change in res-
ponse to current global warming conditi-
ons. 
global SST anomalies. Global satellite derived SST 
data are correlated with the PDO index. Positive
and negative anomalies at >90% significance 
level are indicated by colours. The black outlined
box on the map shows the strong negative anom-
alies of the central north Pacific during a positive 
PDO phase. The grey shaded box indicates the 
region used to compile the NE Asian 500 year 
reconstructed tree ring PDO index. (b) Monthly 
coral G/B (grey line) and the 10 year running
mean (black line) are shown together with the 50
– 70 year band-pass filtered data up to 1920
(green). Peaks and troughs (b) represent multi-
decadal positive (red) and negative (blue) runoff
anomalies.  (c) The same 50 – 70 year band pass
filter is also applied to the NE Asia tree ring based 
PDO reconstruction (black), coral G/B 1708 – 2008 
(purple) and coral G/B 1708 – 1920 (green). Both
the tree ring based PDO reconstruction and the 
coral G/B 1708 – 1920 are coherent (c), therefore 
positive PDO phases are associated with positive 
runoff anomalies. The relationship with the 
reconstructed PDO index breaks down post 1920 
due to the deforestation period influencing ero-
sion.
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External Projects Marine Geology
• Climatic and anthropogenic shifts in seasonal river runoff into the Indian Ocean over the past Millennium resolved by coral
geochemistry and photoluminescence (CLIMATCH, NWO-ALW).
C. Grove, J. Zinke, G.J.A Brummer, in cooperation with Vrije Universiteit Amsterdam.
• Coral Reefs and Global Change – a historical perspective spanning the western Indian Ocean. (Western Indian Ocean Marine
Science Association-Marine Science for Management; WIOMSA-MASMA).
J. Zinke, G.J.A. Brummer, C. Grove, in cooperation with University of Cape Town (South Africa).
• Natural monitors benchmark environmental change: valorization of the NIOZ-Core Scanner (NWO-Valorization).
G.J.A. Brummer, R. Tjallingii, B. Koster. 
• Planktonic foraminiferal shell thinning due to anthropogenic CO2 emissions? (NWO-ALW).
G.J.A. Brummer, in cooperation with Vrije Universiteit Amsterdam.
• Ocean variability and impact of water column properties on proxy formation (GATEWAYS, EU-FP7 Marie Curie International
Training Network).
A. Henry-Edwards, J. Steinhardt, S. Kasper (BGC), G.J.A. Brummer, S. Schouten (BGC), H. van Aken (FYS), in cooperation with
University of Barcelona (Spain) and University of Cape Town (South Africa).
• Natural, climatic and anthropogenic change of the Berau Delta/Barrier reef system: High-resolution coral proxy analysis of
the modern environment and reconstruction on a seasonal to centennial timescale (WOTRO-KNAW-ICOMAR).
R. Nagtegaal, G.J.A. Brummer, R. Bak (MEE), in cooperation with Utrecht University and KNMI.
• Relationships between primary productivity and the benthic environment in upwelling regions during the last deglaciation
(Vetenskaps Radet Sweden).
J.B.W. Stuut, in cooperation with Lund University (Sweden).
• A high-precision stable isotope mass spectrometer for marine tracer analysis (NWO-Middelgroot).
S. Schouten (BGC), G.J.A. Brummer, et al. (MEE, BIO).
• Assessment of tropical environmental change and its teleconnections for the last deglaciation by means of high resolution
biomarker analysis (NEBROC2, NWO/NIOZ).
I.S. Castañeda (BGC), S. Schouten (BGC), G.J.A. Brummer, J.S. Sinninghe Damsté (BGC), in cooperation with the University 
Bremen (Germany).
• European Multidisciplinary Seafloor Observatory - Preparatory Phase (EMSO-PP, EU-FP6).
J. Greinert, H.C. de Stigter, T.C.E. van Weering.
• Hydroacoustic seafloor and water column mapping: New tools for multibeam backscatter analyses and 3D/4D visualization
(NWO Valorization).
J. Greinert, H. de Haas., L. Maas (FYS), K. Philippart (MEE), G. Duineveld (MEE).
• Spatial methane and CO2 flux quantification from a pockmark area in the Black Sea: SPUX. (ESF Eurofleets).
J. Greinert, in cooperation with IFM-GEOMAR, Kiel (Germany), Ghent University, Ghent (Belgium), IOBAS, Varna (Bulgaria).
• Holocene desertification trends in NW Africa inferred from end-member modelling of grain-size distributions and prove-
nance studies of terrigenous sediments (EUROPROX/DFG).
J.B.W. Stuut, in cooperation with Vrije Universiteit Amsterdam and MARUM Bremen (Germany).
• Hotspot Ecosystem Research and Man‘s Impact on European Seas (HERMIONE, EU- FP7).
H.C. de Stigter, T.C.E. van Weering, M.S.S. Lavaleye (MEE), G.C.A. Duineveld (MEE).
• Tracing past to modern Indo-Atlantic exchange in sedimentary records (INATEX-B, NWO/ZKO-Oceans).
G.J.A. Brummer, R. Tjallingii, H. Ridderinkhof (FYS), T.C.E. van Weering, in cooperation with Vrije Universiteit Amsterdam,
Utrecht University, KNMI, University Kiel (Germany).
• A process study on the impact of the Arabian Sea oxygen minimum zone on organic matter degradation, nutrient regenera-
tion, trace metal cycling and foraminiferal proxies (PASOM, NWO-ALW).
Utrecht University, J.S. Sinninghe Damsté (BGC) et al., G.J.A. Brummer (co-applicant).
• Permafrost and gas hydrate related methane release in the Arctic and impact on climate change: European cooperation for
long-term monitoring (PERGAMON, ESF/COST).
J. Greinert, A. Stadnitskaia (BGC).
•  Scanning Sediment and Coral Climate Archives Applications of Non-destructive Nature. (NWO-Middelgroot)
G.J.A. Brummer, R. Tjallingii, J.-B.W.Stuut, W. Boer, R.Gieles.
•  Southern Indian Ocean/Tropical Pacific teleconnections assessed by a joint coral-in situ ocean monitoring database
(SINDOCOM, NWO-ALW/Climate Change).
C. Grove, J. Zinke, G.J.A Brummer, in cooperation with Vrije Universiteit Amsterdam and KNMI.
• Controls on sediment phosphorus release from temperate intertidal sediments (FCT, Portugal).
C. Leote, H.G. Epping, in collaboration with Trinity College Dublin (Ireland).
• Temperature and salinity proxies of ocean thermohaline circulation and climate change: development and verification
(NEBROC2, NWO/NIOZ).
U. Fallet, G.J.A. Brummer, S. Schouten (BGC), in cooperation with AWI Bremerhaven and University Bremen (Germany).
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Marine Organic Biogeochemistry 
The BGC department addresses a field of research at the interface of the basic disci-
plines of chemistry, geology and biology. The basic questions are: 
• Which organic compounds are present in the different compartments (biota, 
water, sediments) of the marine environment and what is their origin? 
• What is their biochemical role in marine organisms? 
• Which reactions (e.g. biotransformation and diagenesis) affect these compo-
nents during transport in the marine environment? How are these reactions
affected by environmental conditions and on which time scales? What can
these components tell us on the biogeochemical cycling of carbon, nitrogen and 
sulfur in the ocean? 
• What can be learned from organic matter deposited in marine sediments with 
respect to marine evolution, the functioning of past marine ecosystems, climate
variability and organic carbon burial? 
 
In 2011, members of BGC actively pursued fieldwork: in three cruises the water col-
umn and sediments of the North Sea were sampled to study archaeal nitrification 
and anaerobic ammonium oxidation in the ZKO project NICYCLE. For the ERC 
PACEMAKER project a cruise was made to the Portugese margin to trace the trans-
port of soil derived organic matter into the ocean. Another cruise was made to the 
waters around Iceland for the NWO-ALW-funded “diol project” that aims to develop 
a new marine paleothermometer based on algal lipids. In collaboration with Utrecht 
University, BGC participated in three research cruises to the Mediterranean. Three 
new projects were started within the Darwin Centre for Biogeology where BGC col-
laborates with (micro)biologists at the Dutch universities and the sister institute of 
the NIOZ, the Netherlands Institute for Ecology (NIOO). At the same time, three
graduate students obtained their PhD degree at Utrecht University: Angela Pitcher
graduated on her work on the lipids of ammonia-oxidizing archaea, Fran ic en Peterse 
no her work on validation and application of a continental paleothermometer based 
on microbial lipids, and Joost Brandsma on the environmental application of intact 
polar lipids in marine environments. The department also organized a well attended 
NEBROC course “Molecular Organic Biogeochemistry” for young researchers from all 
over Europe. A major scientific achievement in 2011 was the publication of two
Science papers, one paper in Nature and one in PNAS. Three of these papers were 
about the reconstruction of past climate change, on a variety of time scales, the 
other dealt with the identification of a new microbe in the second step of nitrifica-
tion.
A more detailed account of the results of some of the projects that ended in 2011 is 
given on the following pages.
Jaap Sinninghe Damsté
jaap.damste@nioz.nl
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Hydrothermal vents were first described
after exploration of the Galapagos Rift in
the eastern Pacific Ocean and are now
known to be widespread throughout the
oceans. When water and rock interact at
high temperature and under high pres-
sure deep within the Earth’s crust, this
results in the formation of hot, mineral-
laden hydrothermal fluids that upon 
reaching the sea-floor, mix with cold
water and form hydrothermal vent 
‘chimneys’ (Fig. 1). These chimneys are 
home to diverse communities that derive 
energy and metabolic substrate directly
from the venting fluids and the discovery
of these ecosystems redefined our under-
standing of the limits at which life can
survive.
Recent years have shown that hydrother-
mal vents occur in a number of forms and
certain aspects of the systems, i.e. the 
composition of venting fluids, tempera-
ture and ecology, appears to be gov-
erned by geochemical and geological
processes that occur in basement rocks 
below the vents. For instance, where
vents are located on  low silica containing 
rocks, venting fluids are found to be rich
in H2 and CH4 and other reduced mole-
cules that derive from degradation reac-
tions in the Earth’s mantle. 
As a means to investigate the microbial
populations associated with hydrother-
mal vent chimneys we studied the com-
position of so-called Intact Polar Lipids
(IPLs) (see Fig. 2 for example). IPLs are the 
membrane lipids of microbes and are 
quickly degraded after cell death and 
thus likely reflect living biomass. Due to
their large structural diversity they have
become popular tools to study microbial 
ecology. 
Investigating microbial communities in deep 
ocean hydrothermal vents 
Robert A. Gibson*, Marcel van der Meer, Ellen C. Hopmans, Stefan Schouten, Jaap S. Sinninghe Damsté
Microbial communities indigenous to deep ocean hydrothermal vent systems are known to harbour some of the
most primitive life on Earth today. In this project we developed methods to study the membrane lipids of microbial
communities associated with hydrothermal vent ecosystems. Specifically, we targeted the intact membrane lipids of
Archaea and Bacteria that are present in hydrothermal vent chimneys. Our analysis revealed a diverse and, in some
cases, rather unusual array of microbial lipids. Comparison of our results with data generated by microbial ecologists,
working on identical samples, allowed us to assign lipid groups to particular groups of microorganisms and provided
insight into the relative amounts of Bacteria and Archaea in hydrothermal vent systems.
*Corresponding author: robert.gibson@nioz.nl
Fig. 1. A chimney at the Rainbow hydrothermal vent field (Courtesy of Woods Hole Oceanographic 
Institution and NSF; Dr. Reysenbach, PI, Portland State University). 
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Fig. 2. Structures of selected compounds that were present in hydrothermal vent chimneys 
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A major focus was to study the chimneys 
from the Rainbow and Lucky Strike 
hydrothermal vent fields, located on the 
Mid-Atlantic Ridge. Previously the micro-
bial communities at each location had 
been characterized using DNA based
techniques. This provided us with a 
framework to assess how the IPLs
reflected the known microbial popula-
tions. Our results showed that at 
Rainbow, where H2 concentrations are
high, we generally find an abundance of 
ether lipids that derive from hyperther-
mophilic methanogenic archaea. In con-
trast, at the Lucky Strike location, where 
conditions are more oxidizing, Archaeal
lipids were present in only very minor
amounts and Bacterial ester IPLs that 
derive from Epsilon- and 
Gammaproteobacteria were found to be 
far more dominant. For instance, Fig 3. 
shows that in Rainbow vents (samples 1 – 
6) archaeal lipids dominate the observed 
lipid distributions, accounting for at least 
45 % of the total lipids in each sample 
measured. At Lucky Strike (Fig. 3, samples 
7 – 12), archaeal lipids account for only 
35% in one sample and are generally 
observed as very minor components in 
other samples. The reason for the 
observed difference between locations is
thought to derive from the availability of 
certain nutrients, such as H2, at each site. 
The abundance of H2 at the Rainbow site 
comes directly from a chemical reaction
between seawater and fresh, newly-
formed rocks in the Earth’s crust. This 
allows H2 consuming archaea and bacte-
ria to dominate. At Lucky Strike, H2 con-
centrations are two to three orders of
magnitude lower and hence we do not 
observe similar IPL patterns.
The study adds to an expanding body of
work contributing to a more ‘in-depth’ 
understanding of the factors that affect 
the microbial communities in deep-sea
hydrothermal systems.
To conclude, the study demonstrated 
that intact polar lipids are useful tools to 
study the microbial ecology of hydrother-
mal vent communities and will be impor-
tant tools in future studies concerned
with hydrothermal vent microbial eco-
logy. 
Fig. 3. Relative distribution (% of total identified
IPL composition) of Archaeal and Bacterial IPLs
found in Hydrothermal vent Chimneys. RHF =
Rainbow hydrothermal vent field, LSHF, Lucky
Strike hydrothermal vent field
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Ever since the discovery of microorgan-
isms and the realization that they are
essential in Earth system functioning, 
efforts have been made to identify and 
count naturally occurring microbial com-
munities. Direct microscope counting and
enrichment cultures continue to yield 
important results, but are nowadays
often complemented or replaced by a 
wide range of analysis based upon
molecular techniques. These techniques
use the measurement of a microorgan-
ism’s cellular constituents, such as its 
DNA, pigments, proteins or lipids, as a 
proxy for the organism itself. Polar lipids 
are the basic building blocks of cell mem-
branes and consist of a polar ‘head-
group’, a glycerol ‘backbone’ and one or 
two fatty acid ‘tails’ (Fig. 1 for examples). 
An enormous variety in headgroups and 
fatty acid tails exists, and over 10,000 dif-
ferent polar lipids have already been 
identified.
There are three main reasons why intact 
polar lipid (IPL) molecules are an attrac-
tive proxy for microbial ecological stud-
ies. First, not all organisms synthesize the
same IPLs, and indeed some IPLs have
been found that are unique to one par-
ticular (group of) microorganism(s). Such 
‘biomarker’ IPLs are well suited to detect 
the presence of their source microorgan-
isms in environmental samples. Second, 
IPL molecules are thought to break down 
within hours to days after a cell dies. This 
means that IPLs are indicative of living 
cells, and can thus be used to quantify 
living microorganisms. Finally, the IPL
composition of a microorganism’s mem-
brane is not constant, but is continuously
‘remodelled’ in adaptation to environ-
mental changes. IPLs can thus hold valua-
ble information about the relationship 
between a microorganism and its envi-
ronment.
As suitable analytical methods for the 
detection of IPLs - using high perfor-
mance liquid chromatography coupled to
multi-stage mass spectrometry - were
developed only relatively recently, our 
knowledge of IPLs in the marine environ-
ment is still very limited. The aim of this
study was therefore to determine which
IPLs are present in marine waters, and
what their relationship is with the in situ
microbial community composition. Water
samples were collected from the North 
Sea (RV Pelagia cruise MICROVIR; Fig. 2), 
and over a one-year period in the 
Intact polar lipid analysis: a promising new tool 
in marine microbiology
Joost Brandsma*, Ellen Hopmans, Stefan Schouten, Jaap Sinninghe Damsté
Intact polar lipids (IPLs) are the basic building blocks of cell membranes, and because 
of their lability and large structural variety have the potential to act as specific bio-
markers for detecting living microorganisms in the marine environment. However, it is
virtually unknown which IPLs are present in marine waters, and what their relation-
ship is to the in situ microbial community. In this study we measured IPLs in surface
waters of the North Sea and their changes throughout the year. A very large variety of 
IPLs was detected, and some IPLs could be correlated with specific groups of microor-
ganisms. However, it appears that a set of common and unspecific IPLs predominates 
throughout the world’s oceans. In the future, targeted measurements of biomarker 
IPLs will therefore likely be more successful in detecting specific microorganisms in the
marine environment.
*Corresponding author: joost .brandsma@nioz.nl
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Marsdiep, from the NIOZ jetty.
Comprehensive IPL analysis showed that 
a very large number of IPLs (at least 400,
but likely more than 1000) is present in
the surface waters of the North Sea .
These IPLs belong to three main groups:
phospholipids, glycolipids, and betaine
lipids (Fig. 3). It is slowly becoming clear
that these are the main IPL classes
throughout the world’s oceans, as they
have been found to predominate in the
Pacific and Atlantic Oceans, the Sargasso
Sea, and the Black Sea.
The IPLs were directly compared with the
in situ microbial community, and
although some general patterns 
emerged – for example between IPLs
containing polyunsaturated fatty acids
and abundances of large algae and dia-
toms - it was difficult to distinguish 
between the different microbial groups.
Instead, our results show that at all of the
investigated sites the same IPLs predomi-
nate, and that they do so throughout the 
year. This is remarkable, as major differ-
ences in microbial community composi-
tion occur between sites, and moreover 
the community composition changes rap-
idly and significantly throughout the
year (for example algal blooms). It thus
seems that the most common IPLs are 
also the least specific, being synthesized 
by a wide range of microorganisms. As 
these common IPLs dominate the IPL 
pool, it will probably be more useful for 
future environmental IPL studies to tar-
get previously identified more specific 
biomarker IPLs, rather than looking at 
the overall IPL composition.
Fig. 2. A filter full of algal biomass ready to be 
analysed.
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Fig. 3. Different IPL classes predominate in different parts of the North Sea. However, despite the very 
large number of IPL species present, the differences between sites and the variation throughout the 
year are not sufficient to identify sources beyond the level of for example ‘diatoms’ or ‘cyanobacte-
ria’. Specific biomarker IPLs are needed to distinguish down to microbial group or species level.
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There are various methods to reconstruct 
past sea surface or air temperatures. A
selection of these is based on the abun-
dance and composition of organic mole-
cules which serve as an indication of 
specific environmental conditions. The
latest contribution to the array of
organic proxies is based on membrane 
lipids of bacteria that thrive in soils and
peats worldwide. The molecular struc-
ture of these branched glycerol dialkyl
glycerol tetraether (brGDGT) membrane
lipids can vary in the number of methyl 
branches and cyclopentane moieties that
are attached to their tetraether back-
bone (Fig. 1). Their relative distribution
in soils is determined by the annual mean 
air temperature (MAT) and pH of their
living environment, and can be quanti-
fied using the Methylation of Branched
Tetraether (MBT) index, and the 
Cyclisation of Branched Tetraether (CBT)
index. Branched GDGTs are transported
with soil organic matter by rivers and 
deposited in marine coastal regions,
where down-core application of the so-
called MBT-CBT proxy may yield an inte-
grated paleoclimate record for the river
drainage basin. Although the MBT-CBT
proxy seems to be a promising tool to
obtain information about continental cli-
matic changes in the past, the validity
and applicability of the proxy need fur-
ther testing.
The influence of the two main environ-
mental controls on the distribution and
abundance of brGDGTs in soils (MAT and
soil pH) was first tested in a variety of set-
tings. Analysis of brGDGTs in geother-
mally heated soils surrounding hot 
springs and of long term pH manipulated
field plots showed that their distribution 
was strongly affected by temperature 
Soil bacterial lipids in marine sediments as 
recorders of past continental climate change
Francien Peterse, Stefan Schouten*, Jaap S. Sinninghe Damsté
Membrane lipids of specific bacteria that thrive in soils and peats world-
wide have been found to vary in composition with changing conditions in
their living environment. Their structure and abundance appear to be
mainly influenced by temperature and soil pH and can thus be used to 
reconstruct these parameters for past environments. In this study we tested 
the influence of temperature and pH on the abundance and distribution of
these membrane lipids and examined their distribution in marine settings.
The results show that marine sedimentary records of these compounds may
reveal important information of past continental climate change.
*Corresponding author: stefan.schouten@nioz.nl
 Fig. 1. Chemical structures of branched glycerol dialkyl glycerol tetraether (GDGTs) membrane lipids.
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and pH, respectively. Analysis of brGDGTs
in soils from an altitude transect along a
mountain slope also confirmed that MAT
and soil pH are indeed the two main con-
trols on the distribution of GDGTs in a 
setting with many varying environmental 
factors. Finally, MBT-CBT-based MAT esti-
mates were tested on bias towards a spe-
cific season, but no influence of
seasonality could be ascertained. 
Subsequently, it was determined to what
extent the brGDGT distribution in coastal
marine sediments reflects that of the
nearby continent. To this end soils and 
marine fjord sediments of Svalbard were 
obtained and analysed for brGDGTs. The 
temperature estimates obtained from 
the brGDGTs in the soils from Svalbard
were close to that of the mean annual air
temperature. In contrast, GDGTs were 
low in concentration in the marine sedi-
ments and had a distribution quite differ-
ent from that of soils on Svalbard (Fig. 2).
This suggest that brGDGTs are not well 
transported from land to the ocean in 
this Arctic environment, probably due to 
a lack of riverine transport. In addition, 
the different distributions and slightly 
increasing concentrations towards open 
ocean sediments suggested that they can 
also be produced in situ in the marine 
environment, although in relatively low
abundance. This leads to the recommen-
dation to only use the MBT-CBT proxy at
sites that receive substantial amounts of
soil organic matter relative to the
amount of marine organic matter, i.e.
close to river mouths. 
The data thus show that temperature
and pH are indeed the main factors con-
trolling the distribution of brGDGTs, but
that marine sedimentary records of MBT-
CBT proxy must be generated at sites
with a relatively large input of soil
organic matter.
Fig. 2. Spatial distributions of branched GDGT
concentration normalized to the sedimentary 
Corg in Kongsfjorden and Krossfjorden and soils 
(squares) in Mitra Peninsula and Ny Ålesund.
annual report 2011.indb   45 04/06/2012   13:03
46 Annual report 2011
External Projects Marine Organic Biogeochemistry 
• The nitrogen cycle and changes in the carrying capacity of coastal waters (NICYCLE, Part 1, ZKO).
N. Bale, J.S. Sinninghe Damsté, in cooperation with the NIOO - CEME.
• Long term Indian Ocean monsoon dynamics as revealed by a 25-kyr lipid biomarker record of Lake Challa: poten-
tial signals of natural climatic change.
C.I. Blaga, J.W. de Leeuw , J.S. Sinninghe Damsté, in cooperation with the King Saud University and Ghent 
University.
• Passive sampler development for measuring dissolved organics.
K. Booij, in cooperation with the US Geological Survey, the University of Queensland (Australia).
• The nitrogen cycle: foraminifera, bacteria and molecular paleontology of the marine deeper redox zone (NWO - 
ALW).
J. Brandsma, J.S. Sinninghe Damsté, in cooperation with the Radboud University Nijmegen, Utrecht University.
• Application of the MBT and TEX86 temperature proxies in lakes (ERC, PACEMAKER-2).
L. Buckles (UU), G.J. Reichart (UU), J.S. Sinninghe Damsté.
• Assessment of tropical environmental change and its teleconnections for the last deglaciation by means of high 
resolution biomarker analysis (NEBROC).
I.S. Castañeda, S. Schouten, G.J. Brummer (GEO), in cooperation with the University of Bremen (Germany). 
• Sedimentary long-chain, mid-chain diols derived from marine phytoplankton: novel proxies for climate recon-
struction (NWO).
L. Handley, J.S. Sinninghe Damsté , S.W. Rampen (UU),  G.-J. A. Brummer (GEO), K.R. Timmermans (BIO).
• Testing a new terrestrial palaeothermometer: Tracing the transport of terrestrial soil membrane lipids through a
major river system (Yenisei, Russia) to the Arctic Ocean (NWO - ALW).
C. de Jonge, A. Stadnitskaia, J.S. Sinninghe Damsté. 
• International Census on Marine Microbes / Census of Marine Life.
J.W. de Leeuw, S. Schouten.
• Bacterial anaerobic methane oxidation in high temperature environments (DARWIN).
R. Gibson, J.S. Sinninghe Damsté, in cooperation with the Wageningen University.
• Compound specific hydrogen isotopes as indicator of core metabolisms of benthic microorganisms in the
Wadden Sea.
S. Heinzelmann, M.T.J. van der Meer.
• Development, validation and application of compound specific hydrogen isotope analysis as a tool for recon-
structing Agulhas Current paleo sea surface salinity variability (EU Marie Curie Initial Training Network 
GATEWAYS).
S. Kasper, M.T.J. van der Meer,  S. Schouten.
• SOURCE - Tracing Amazon soil organic carbon input from land to the ocean (EU).
J-H. Kim, J.S. Sinninghe Damsté.
• Quaternary evolution of continental climate as revealed by the MBT/CBT proxies (ERC, PACEMAKER-3).
L. Warden, J.S. Sinninghe Damsté.
• Tracing the environmental significance of nitrite-driven anaerobic methane (DARWIN).
D. Kool,  J.S. Sinninghe Damsté , in cooperation with the Radboud University Nijmegen.
• Impact of benthic processes on biogeochemical organic carbon cycling and organic proxy records in marine sedi-
ments (DARWIN).
S. Lengger, S. Schouten , J.S. Sinninghe Damsté.
• Tracing chemoautotrophic microbes in present and past sedimentary environments (DARWIN).
Y. Lipsewers, L. Villaneuva.
• Biogeochemical cycling of organic matter in coastal marine sediments: Intact polar lipids as tracers for key
microbes (DARWIN).
E. Moore, J.S. Sinninghe Damsté , in cooperation with the Wageningen University.
• Continental climate signals from marine sediments: validation of organic proxies based on membrane lipids of 
soil bacteria (DARWIN).
F. Peterse, J.S. Sinninghe Damsté, in cooperation with the Wageningen University.
• Ecology and lipid chemistry of marine Crenarchaeota in present and past marine environments (DARWIN).
A. Pitcher, J.S. Sinninghe Damsté , in cooperation with the NIOO - CEME, the Radboud University Nijmegen.
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• Ladderane and other lipids of anammox bacteria as tracers for present-day and past oceanic nitrogen cycling
(DARWIN).
D. Rush, J.S. Sinninghe Damsté, in cooperation with the Radboud University Nijmegen.
• The impact of CO2 concentrations and pH on marine microbial membrane lipids (DARWIN).
P. Schoon, S. Schouten, J.S. Sinninghe Damsté in cooperation with NIOZ-BIO and NIOO-CEME.
• Past Continental Climate Change: Temperatures from marine and lacustrine archives (ERC, PACEMAKER).
J.S. Sinninghe Damsté.
• Lipids as indicators of N-cycling in sub-oxic zones of present and past oceans (DARWIN).
M. Sollai, J.S. Sinninghe Damsté, in cooperation with the Radboud University Nijmegen.
• Geobiology of deep-sea cold seep carbonates: biogeochemical interactions and feedback (NWO - 
Vernieuwingsimpuls, Veni grant).
A. Stadnitskaia.
• Waddensleutels (Waddenfonds).
E. Svensson, D. Rekers, J.S. Sinninghe Damsté, S. Schouten, in cooperation with MEE, Groningen University and 
Utrecht University.
• Developing new methods to estimate paleosalinity; understanding the past as key to future climate change
(NWO Innovational Research Incentives Scheme VIDI).
D. M’Boule, D. Sinke-Schoen, M.T.J. van der Meer.
• How salty was the sea? A crucial question to predict future climate change (NWO - ALW).
D. Chivall, M.T.J. van der Meer, J.S. Sinninghe Damsté.
• From hothouse to icehouse: Evolution of Mesozoic and Cenozoic sea water temperatures (NWO -
Vernieuwingsimpuls, Vici grant).
R. Lopes dos Santos, I. Castaneda, J. Ossebaar, S. Schouten.
• Tracing the transport of soil organic matter to the ocean by rivers (ERC, PACEMAKER-1).
C.I. Zell, J-H. Kim, D. Dorhout, J.S. Sinninghe Damsté.
annual report 2011.indb   47 04/06/2012   13:03
48 Annual report 2011
annual report 2011.indb   48 04/06/2012   13:03
Biological Oceanography
Within the department of Biological Oceanography (BIO) the main research is 
focused on the study of biological and chemical processes and their interaction 
within the lower food-web. The department is strong in sea-going research, with an 
ni terdisciplinary character (including physics and geology). Although there is a focus 
on the pelagic food-web also complex interactions of various components of coral 
reefs are part of the research in the department.
As part of the GEOTRACES project (NWO-ZKO Ocean) a cruise with R.V. James Cook 
covered high quality trace metal analyses in the Southern Atlantic from Punta 
Arenas (Argentin) to Fortaleza (Brasil). A rendez-vous of R.V James Cook and R.V 
Pelagia in Las Palmas (Canary Islands) allowed exchange of the clean sampling gear 
for deployment during the second STRATIPHYT (NWO-ZKO Ocean) cruise to 
Reykjavik. During this cruise the stratification of the watercolumn and its effects on 
phytoplankton production and loss was studied in great detail.
In the framework of EU-FORCE project, Benjamin Mueller spent 6 months on Curaçao 
(CARMABI) for fieldwork. Experiments were conducted to assess the dissolved 
organic ca br on (DOC) release by corals and benthic macroalgae under different envi-
ronmental conditions (light, nutrients). Two students of Utrecht University contrib-
uted with in situ DOC monitoring, coral reef transect work focusing on the cover of 
corals, algae and (excavating) sponges. In addition experiments addressing the oxy-
gen consumption, uptake and release of different size classes of DOC (viruses, trans-
parent exopolymeric particles (TEP) and truly dissolved organic matter) and bacteria 
by excavating sponges were performed. In October Fleur van Duyl joint an expedi-
tion to the Saba Bank wi ht IMARES and delegates of the BES islands (Saba, St 
Eustatius, Bonaire) and St Maarten. Reef surveys were done and she collected 
sponges and benthic macroalgae for stable isotope analyses. In November-
December she contributed to international master classes on mangrove, seagrass 
and coral reef ecosystems in Indonesia on invitation of the KNAW.
A successful 6th Aquatic Virus Workshop was organized by Corina Brussaard at 
NIOZ. The meeting was sponsored by KNAW, NIOZ and Gordon & Betty Moore 
Foundation. About 85 scientists participated and new research and data were pre-
sented and discussed.
The CHARLET project (ZKO-North Sea) started and a first cruise (out of 3) was exe-
cuted. The CHARLET project targets the limiting factors for phytoplankton growth in
the North Sea, and how these limiting factors affect the food quality and species 
composition of the phytoplankton. Novel approaches are combined with mathemat-
ic la models, laboratory studies and field work during cruises with the R/V Pelagia in 
two contrasting areas of the North Sea: the productive coastal area with relatively 
high nutrient inputs from rivers and the central North Sea with much reduced nutri-
ent levels especially during summer. The work will offer key insights into the impact 
of changes in resource limitation on the carrying capacity of the North Sea.
It was a turbulent year for the NIOZ Ballast Water Research Group and the associ-
ated European North Sea Ballast Water Opportunity (NSBWO) Interreg project of 
which BIO is the lead-beneficiary. Several team members left, while new ones were 
employed. Jan Boon and Louis Peperzak now form the new management team and 
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Marieke Vloemans has been appointed to improve the Communication & PR.  
Three ballast water treatment installations were tested for type approval under 
Guideline G8 of the IMO Ballast Water Management Convention and three filter 
tests were performed at the NIOZ harbour. An open day of the test facilities at the 
NIOZ harbour was organised in May.  In cooperation with our NSBWO partners the 
two day conference 'Ballast Water Management: threat or treat?’ was organized as 
an event during the Maritime Exhibition ‘Europort 2011' in November in Rotterdam. 
At this conference, the first issue of the ‘Ballast Water Times’ was presented, a mag-
azine of the NSBWO project to increase the dissemination of the knowledge gained 
on this topic of marine environmental protection.
Klaas Timmermans
klaas.timmermans@nioz.nl
Master students at work on Curaçao.
WWW.NORTHSEABALLAST.EU Volume 1 - 2011/2012
THE BALLAST WATER TIMES
THIS IS THE FIRST ISSUE OF THE BALLAST WATER TIMES
The North Sea Ballast Water Opportunity (NSBWO) project is a
cooperation between more than forty partners and sub-partners. 
They are located in the United Kingdom, Belgium, the Nether-
lands, Germany, Denmark, Norway and Sweden. The NSBWO 
project aims to reach regional cohesion, innovation and develop
future strategies in ballast water policies and ballast water man-
agement. The project is co-funded by the INTERREG IVB North 
SeaRegion Programme of the European Regional Development
Fund and is coordinated by NIOZ-Royal Netherlands Institute for
Sea Research. In this newsletter you can read about the partners and sub-partners of this project
and their recent developments. We hope you will enjoy this newsletter and that it´s helpful for fu-
ture developments within and outside the NSBWO project.
For contact and more information regarding the project please check our website:
North Sea 
Ballast Water 
Opportunity
project
Etienne Brutel de la 
Rivière (NIOZ)
Although the need for the Ballast
Water Management Convention 
(BWMC) was obvious, a group of ex-
perts realized that a lot of work had 
to be done to get the BWMC adopt-
ed. Treatment techniques were not 
available and detection technologies
were only partly available for ap-
plication in well-conditioned labora-
tories. In addition, a lot of question
marks were raised by ship owners, 
port state control of¿cers, industry
and policy makers.
The North Sea Ballast Water Op-
portunity (NSBWO) project started
in 2009 to ¿ nd scienti¿ c and main-
ly practical answers on all sorts of 
questions in relation to the ballast 
water and the governing convention.
To stimulate the work in the project 
and useful outcomes, a set of very
speci¿ c deliverables was identi¿ed at
the beginning of the project.
This involves:
• Strengthening of regional cohe-
sion and harmonization amongst 
North Sea countries in respect of 
certi¿cation and compliance en-
forcement;
• To boost research, innovation 
and knowledge exchange in re-
spect of ballast water treatment
systems;
• To develop practical methodolo-
gies and instruments for moni-
toring and compliance control;
• To get open access of information 
on marine / aquatic bio-invasive
species and to develop models 
on their behavior;
• To develop future strategies on
the knowledge gained and rec-
ommendations for the future ac-
cordingly; and
• To raise awareness in respect of 
the above.
The project lasts till the end of 2013 
and comprises of over 40 partners 
and sub-partners within the North
Sea Region, including policy makers, 
authorities, industry and research 
institutes. Although the initial focus 
was on the North Sea area, nowa-
days this project also has close co-
operations in the international com-
munity, such as the IMO, GloBallast 
and the US Coast Guard, due to the
high level of expertise and know-
ledge gained over the past years. 
Review of the 
ballast water 
issue
Ruurd van der Meer
(student RUG/NIOZ)
Shipping is an important vector of 
non-indigenous species introduc-
tion. Such species pose risks to the
receiving ecosystem. Organisms 
are transferred along the globe by 
ship’s ballast water and ¿ nd their 
way along the global shipping net-
work. Shipping routes, densities and
climate simularity can predict and 
record patterns of new species in-
troductions. An introduction of non-
indigenous species in the aquatic
environment can lead to adverse im-
pacts on ecology, as well as human
health and economy. The members 
of the International Maritime Organi-
zation (IMO) adopted the BWMC in
2004 in order to reduce the transfer 
of non-indigenous species by ship’s 
ballast water. The BWMC requires
ships to use ballast water manage-
ment to ensure that ships only dis-
charge a minor amount of species in 
the recipient area, according to the 
BWMC D-2 standard. Ships that can-
not comply with the requirements 
for their type of ship or due to the 
operating area might be exempted
of performing ballast water manage-
ment, but only after performing bal-
last water risk assessment for which 
the ships have to comply with speci¿ c
requirements. Risks from the ballast 
water are the risks of introducing an 
invasive species and establishing a 
population of the species in a recipi-
ent area (outside the species’ native 
range).
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Iron (Fe) is essential for phytoplankton
growth. Enzymes in many biochemical 
pathways active in phytoplankton con-
tain an Fe atom. An important example
of such a pathway is photosynthesis that 
uses light to convert carbon dioxide into
biomass. In the surface of the open 
ocean, concentrations of Fe are
extremely low due to its low solubility in
seawater and the large distances to
sources of Fe. As a consequence, phyto-
plankton growth is limited by Fe in over
40% of the world oceans. These regions
are known as High Nutrient, Low 
Chlorophyll (HNLC) areas. Because Fe lim-
its phytoplankton growth, it also influ-
ences the food web that depends on 
phytoplankton as a source of food.  
Due to the presence of organic molecules
(i.e. organic ligands) that bind Fe, Fe is 
found at higher concentrations than
expected based on its solubility alone.
These ligands form strong organic Fe(III)-
compounds and keep Fe in solution. 
Without the binding of Fe by organic
ligands, Fe would, apart from adsorption
to particles, form solid (hydr)oxides and 
sink out to the ocean floor. So, organic
binding of Fe increases the residence
time of Fe in the water column and
therefore keeps Fe available for use by
phytoplankton in the surface ocean.
The role of organic ligands in the distri-
bution of Fe in the Arctic and Antarctic
Oceans was investigated during three 
cruises in the framework of the
International Polar Year in the
GEOTRACES program (Fig. 1). To compare
the saturation state of organic ligands
with Fe, the ratio of the organic ligand
concentration over the dissolved Fe con-
centration ([Lt]/[DFe]) was introduced. 
[Lt] represents the total concentration of
ligands expressed as number of binding 
sites for Fe and [DFe] represents the con-
centration of dissolved Fe, including the 
ligand bound fraction. For the first time 
ever, trends in the distribution of organic
Fe binding ligands were discovered for 
different geographical areas over differ-
ent depth ranges and for different water
masses. In the surface layer of the ocean,
a decrease in DFe reflects the uptake of 
Fe by phytoplankton, whereas the ligand
concentration is increased by a release of 
organic matter by bacteria and phyto-
plankton. This results in a strong under- 
saturation of the organic ligands and a 
high ratio [Lt]/[DFe] (Fig. 2). With depth,
the ratio [Lt]/[DFe] becomes lower and 
constant (Fig. 2). 
Geographical (horizontal) trends in the
concentration of the ligand bound Fe
between different ocean basins were 
attributed to an increasing distance from 
Fe sources and to the adsorption of Fe to 
particles and subsequent sedimentation. 
This was observed in Antarctic waters in
a southward direction along the zero 
meridian (Fig 3.) and in the Arctic from
the shelf seas towards the Makarov Basin 
in the central Arctic Ocean. The ratio of 
particle adsorbed Fe over dissolved iron,
[TDFe]/[DFe], revealed a relative enrich-
ment of particulate Fe towards the bot-
tom at all stations sampled, indicating
export of Fe towards the deep ocean. 
The organic ligands became nearly satu-
rated with depth in the Arctic Amundsen
and Nansen Basins, as also found in the 
Antarctic Ocean. In the Makarov Basin, 
however, the ligands were less saturated 
Physical and Chemical Speciation of Iron in the 
Polar Oceans
Charles-Edouard Thuróczy, Loes Gerringa*
Binding to dissolved organic ligands and adsorption to sinking particles are the  main processes controlling the resi-
dence time of Fe in the water column.
*Corresponding author: loes.gerringa@nioz.nl
Fig. 1. Geographic locations of (A) stations of the Arctic Ocean sampled during the ARK XXII/2 cruise
shown by black dots. The orange line corresponds to the sea-ice extend on the 8th of August and the
red line to the sea-ice extend on the 13th of September 2007 (B) stations of the Atlantic sector of the
Southern Ocean and location of the fronts and zones. The stations are indicated by large black dots.
The dashed line delimits the Weddell Gyre. STF = Sub-Tropical Front; SAF = Sub-Antarctic Front; PF = 
Polar Front; SB = Southern Boundary; SAZ = Sub-Antarctic Zone ; PFZ = Polar Frontal Zone; AAZ = 
Antarctic Zone; ACC = Antarctic Circumpolar Current; Weddell Gyre. (C) the Western part of Antarctica 
with (D) the study area in detail. The stations sampled in the Amundsen Sea are shown as red dots.
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with Fe towards the bottom, i.e. deeper 
in the water column were more ligands 
than Fe. This unexpected change in the
saturation state of the ligands may be 
explained by a lower reactivity of the
ligands and a lack of Fe sources in deep
waters towards the central Arctic. 
Despite the potential of the organic
ligands to bind Fe in the deep Makarov 
Basin, the inputs of Fe from external 
sources may not be sufficient to counter-
balance the continuous adsorption of Fe
to settling particles, leading to a net 
export of Fe to the sediment.
During the last expedition to the
Southern Ocean, a natural fertilization
of the upper waters with Fe occurred by
the melting of the large Pine Island 
Glacier (Fig. 1D).  In the Amundsen Sea,
the binding of dissolved Fe to organic
ligands in the upper 300 m of the water 
column was proven to play a crucial role 
in sustaining the local stock of Fe for 
phytoplankton blooms. The dissolved 
organic ligands facilitated transport of 
Fe from the glacier to the polynya at a 
distance of 150-200 km from the glacier 
where phytoplankton blooms lasted 70 
days.
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Fig. 2. The ratio of the organic ligand concentration over the dissolved Fe concentration [Lt]/[DFe] with depth for different areas in the Atlantic sector of
the Southern Ocean.
Fig. 3. The ratio of the organic ligand concentration over the dissolved Fe concentration [Lt]/[DFe] values show a trend over geographical areas in the
Atlantic sector of the Southern Ocean. On the left side: surface values of [Lt]/[DFe]. On the right side: averaged values of [Lt]/[DFe] with standard devia-
tions in the layer below 450 m depth.  The numbers 101-244 correspond to stations plotted in Fig. 1B.
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The Arctic Ocean is linked to the global
thermohaline circulation mainly through
the strong contribution of Arctic Ocean 
waters to North Atlantic Deep Water. 
Due to ice cover and harsh conditions, 
the Arctic Ocean is one of the least stud-
ied oceans.  Nevertheless, significant pri-
mary production is reported, most
notably on the vast Arctic shelves. 
Recently, more has become known about
the role of light, temperature and nutri-
ents in primary production in the Arctic 
Ocean. However, little was still known 
about the distribution of bio-essential
dissolved iron (DFe) hence the role of
DFe in Arctic primary production. Within
this project we report high resolution 
DFe concentrations in the Eastern and
Central Arctic (Fig. 1 and 2). In a large 
part of the Arctic surface waters, DFe
concentrations are relatively high (1-3
nM) compared to other ocean regions. By
combining our data withG18O, salinity 
and nutrient data we identified Eurasian
river water as the main source of DFe to
the Central Arctic, transported to the
Central Arctic with the Transpolar Drift
(TPD). Outside of the TPD and closer to 
the shelf, the melting of sea-ice and
waters of Pacific origin, flowing over the
shelf seas, are important sources (see Fig.
1). Deeper down in the water column of 
the Central Arctic, shelves are an impor-
tant source of DFe. At the Gakkel Ridge,
hydrothermal activity enriches deep 
waters at ~2500 m depth with DFe, which 
can be found everywhere in the Nansen
Basin. The very low concentrations of
DFe (~0.2 nM) in the remote deep waters
of the Makarov Basin, in the absence of
external sources, are mainly determined
by the competition between organic
ligand binding and adsorptive scaveng-
ing loss (see Fig. 2). Our findings indicate
that  DFe likely will not be a limiting fac-
tor in possible shifts in primary produc-
tion in a changing Arctic and show that
the waters leaving the Arctic and form-
ing a substantial part of the North
Atlantic Ocean are relatively high in DFe
compared to common Atlantic waters 
and thus could be an DFe source to the 
North Atlantic.  
For a vast area of the Southern Ocean, it
has been shown that the major nutrients
nitrogen, phosphate and silicate, cannot 
be fully used by phytoplankton due to a 
lack of trace metals, mainly iron.  The
GEOTRACES in the International Polar Year: 
Dissolved iron in the Polar Oceans
Maarten Klunder*, Patrick Laan, Hein de Baar
For over two decades it has been known that dissolved iron (DFe) plays a
key role in phytoplankton growth, especially in nutrient rich waters such as 
in the Southern Ocean. However, thus far it has been very difficult to accu-
rately determine the extremely low dissolved Fe concentrations in ocean
waters. Within the International Polar Year (2007-2008) GEOTRACES pro-
ject, our study focused on high resolution sampling of dissolved iron in the 
Polar Oceans. Two major findings of this study are the strong input of DFe 
by hydrothermal vents in both the Southern Ocean and the Arctic Ocean 
and the fact that (Eurasian) river water is a major contributor to the rela-
tively high DFe surface concentrations in the Central Arctic Ocean.    
*Corresponding author: maarten.klunder@nioz.nl
Fig. 1. Dissolved Fe (color scale and blue contours) and salinity (white contours) at the longest transect
crossing the Central Arctic Ocean during ARK XXII/2 (AB).
Ultraclean sampling during Arctic Polarstern
expedition ARK XXII/2 in July-October 2007 by
the “A-Team” from back to front Charles-
Edouard Thuroczy, Rob Middag and Maarten
Klunder.
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permanent ice sheet reduces contact
between the Antarctic continent and the
ocean and so limits the continental input 
that normally causes enrichment of sur-
face waters with DFe. Antarctica is 
unique because its ice-sheet cover causes 
extremely low dissolved Fe around this 
frozen continent. Within this project, we
reported 42 high resolution DFe depth 
profiles, yielding a good understanding 
of the distribution and sources of DFe. 
At the Greenwich meridian, the 
upwelling and mixing with deep waters 
was identified as the main Fe source to
Southern Ocean surface waters. Within
the Weddell Sea, the uptake by phyto-
plankton caused DFe to reach very low 
values (~0.02 nM). Wet and dry deposi-
tion of dust and melting of ice occasion-
ally caused local DFe enrichment (see 
Fig. 3) in Antarctic surface waters. Also, 
input from the Antarctic Peninsula is an 
important source at both sides, i.e. into 
the Weddell Sea and into Drake Passage. 
In the deep waters of the Southern 
Ocean, the inflowing North Atlantic 
Deep Water (NADW) is a significant 
source of DFe. Moreover at Bouvet 
Ridge, the relatively high concentrations 
of iron and manganese indicate enrich-
ment from hydrothermal  vents. In the 
deep Weddell Gyre, it is found that the 
westward flowing limb of the gyre is sig-
nificantly lower in DFe than the east-
ward flowing limb, where the Weddell 
Gyre flows close to Bouvet Ridge, caus-
ing extra Fe supply by particle resuspen-
sion from the Ridge and by 
hydrothermal activity. Within the IPY-
GEOTRACES project, these newly 
obtained high resolution data give 
insight in the sources and sinks of DFe in 
the Southern Ocean surface waters, the
key role of Fe as limiting factor in pri-
mary productivity and the distribution in 
the deep waters. 
Fig. 2. This transect comprises the transect in 
Figure 1 but is further  extended (AC) and  only 
for the upper 250 meters.  Upper graph: dissolved
Fe at 20 stations numbered 279-363 along the
about 2500 km long transect in the central Arctic 
Ocean.  Lower graph: for the same stations the 
relevant fraction river water (color scale), frac-
tion ice melt (black contours) and fraction Pacific
water (white contours). 
Fig. 3. Concentration of dissolved Fe in the upper
water column (upper graph) and complete water
column (lower graph) at the Greenwich meridian
transect during Polarstern expedition ANT XXIV/3
in February-April 2008. 
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Due to anthropogenic carbon emissions, 
the carbon dioxide (CO2) concentration 
in the atmosphere is rising. Besides the
commonly known effect of global warm-
ing, this has another major effect on the
earth’s marine ecosystems: Ocean 
Acidification, or OA. The oceans and the
atmosphere are constantly exchanging 
gasses, such as oxygen and carbon diox-
ide, in order to maintain equilibrium. 
Due to the increasing CO2 concentrations 
in the atmosphere, the presence of this
gas in the ocean also increases, resulting 
in a lower pH of the seawater. At this
time we do not completely understand 
what consequences these changes will
have on marine phytoplankton and since
these organisms are the base of the food 
web in the oceans, gaining knowledge is
very important.
In the scope of the European Project on
Ocean Acidification (EPOCA) and Darwin
project 2061, a range of different phyto-
plankton species was studied in order to
understand the effects of the changes in
carbon chemistry on these species. For 
these experiments, a specifically
designed experimental set-up (Fig. 1),
custom built by the NIOZ Marine
Technology department, was used.
The phytoplankton species were cultured
semi-continuously after a suitable adap-
tation period for each species. This
resulted in stable culturing conditions,
regarding the environmental parame-
ters, such as light, CO2(aq) and nutrients.
One of the first species that was studied
in this set-up was Proboscia alata, a 
Southern Ocean diatom (Fig. 2). This spe-
cies can grow up to 1 mm in length and
forms long chains of cells. In the present
Southern Ocean, it lives in an environ-
ment with a large natural variability in
light and CO2 conditions and the future
changes will make this variability even
larger. The results of the experiments
showed that the different CO2 concen-
trations did affect the physiology of the
cells, which was mainly reflected in the
morphology. Cells grown under low
CO2(aq) conditions formed spirals, while 
cells grown under high CO2(aq) condi-
How human induced increased carbon dioxide 
levels affect marine phytoplankton
Astrid Hoogstraten*, Klaas Timmermans, Hein de Baar
Human induced changes in the ocean carbon chemistry are expected to influence marine primary productivity and
therefore the entire marine food web, from viruses to whales. In order to study the effects of these changes, a range
of different phytoplankton species was cultured under different carbon dioxide concentrations and different light
intensities, mimicking past (ice age, low CO2), present (intermediate CO2) and future (high CO2) conditions. The 
results of the experiments show that there is no uniform response of the different species to increasing CO2 concen-
trations. Furthermore, the large effects of light and the combined effects of light and CO2 show that CO2 concentra-
tions should not be considered as the only parameters, but that there is a need for combining different
environmental parameters, such as light intensity, nutrient availability and temperature, before a clear picture can be 
drawn on future primary productivity.
*Corresponding author: astrid.hoogstraten@nioz.nl
Fig. 1. Experimental culture vessel Fig. 2. A single cell of Proboscia alata.
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tions disintegrated (Fig. 3). Furthermore, 
light conditions co-determined the 
effects of CO2(aq) on this species in vari-
ous ways, for example cellular organic
carbon contents increased with increas-
ing [CO2(aq)] in high light conditions, 
while a decrease was found in low light
conditions. Overall, the experiments
have shown that P. alata is well adapted 
to the natural variability in both CO2
and light, but is susceptible to future 
increases in CO2(aq) concentrations in the
Southern Ocean. The morphological
changes in Proboscia alata may affect
grazing rates on this species, and its
nutritional value to higher trophic lev-
els. Furthermore, the formation of spi-
rals at low CO2 and the breaking of the
cells at high CO2 might affect the buoy-
ancy of the cells and therefore the
export of algal biomass to the deep 
ocean.
Another phytoplankton species that was
studied is the temperate prymnesio-
phyte species Phaeocystis globosa (Fig. 
4), infamous for its detrimental effects 
on shellfish and fish stocks and the foam
that washes up the beaches when a
bloom declines. Its effect on climate reg-
ulation is twofold. The large blooms
formed by this species enhance the
drawdown of inorganic carbon, counter-
ing the atmospheric increase in CO2. 
Secondly, it produces dimethylsulfide 
which promotes the formation of clouds
that help cooling the earth. The experi-
ments with P. globosa showed that in
high light conditions this species was 
growing significantly slower at high CO2
concentrations than at low CO2 concen-
trations (Fig. 5). However, at low light
conditions growth rates were not
affected by the CO2 concentration,
showing again that both light and CO2
co-determine the response of phyto-
plankton species.
 In summary, the experiments have
shown that CO2 cannot be considered as 
the only environmental parameter that
will influence the future primary pro-
duction, but that light conditions are
equally or even more important. It
became clear that in order to model 
future primary productivity, experimen-
tal work should be directed more
towards a combination of environmen-
tal parameters.
Fig. 3. The morphological changes in Proboscia alata in low (A), intermediate (B) and high CO2 (C).
Fig. 4. Phaeocystis globosa
Fig. 5. The growth rate of P. globosa in the differ-
ent treatments. HL is high light, LL is low light.
Horizontal error bars denote the standard devia-
tion of the CO2(aq) concentration (μmol kg-1), 
vertical error bars denote the standard deviation
of the growth rate (d-1)
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External Projects Biological Oceanography
• Antarctic phytoplankton in a changing world and its consequences for the lower pelagic food web (ANTPHIRCO,
NWO Polar Program).
C.P.D. Brussaard.
• Changes in vertical stratification and their impact on phytoplankton communities (STRATIPHYT, NWO Coastal 
and Marine Research ZKO). 
K. Mojica, C.P.D. Brussaard, in collaboration with NIOZ, UvA, RUG, UU-IMAU, VU-IVM.
• Comparative genomic analysis of viruses infecting Phaeocystis globosa and Micromonas pusilla, two eukaryotic 
microalga of global distribution (DOE-JGI, USA). 
C.P.D. Brussaard, in cooperation with University of Delaware, Newark (USA).
• Whole genome sequencing of a Phaeocystis globosa virus (GENOSCOPE). 
C.P.D. Brussaard, in cooperation with IGS CNRS-UPR, Marseille, France.
• Biochemical and ecological effects of resource co-limitation on key phytoplankton species (PHYTURE, NIOZ-HEIP-
oio). 
D. Maat, C.P.D. Brussaard. 
• Consequences of Ocean Acidification for phytoplankton production and losses (Double Trouble, Darwin Center 
for Biogeosciences). 
K. Crawfurd, C.P.D. Brussaard, in cooperation with Utrecht University and AWI.
• Virus Impact on Bacteria and Microalgae in Intertidal Sediments (Portugese funding). 
C. Carreira, C.P.D. Brussaard, in cooperation with University of Copenhagen.
• Influence of viruses on microbial nutrient assimilation (MPI-Bremen). 
A Sheik, C.P.D. Brussaard, in cooperation with MPI-Bremen.
• 454-sequencing of aquatic polar virus communities (IcoMM, NIOZ and UBC).
C.P.D. Brussaard, in cooperation with University of British Columbia, Canada.
• North Sea Ballast Water Opportunity project (NSWBO-Interreg IVb – ESRF). 
L. Peperzak, J.P. Boon  in cooperation with 40 partners in the North Sea region.
• Improved quantification of Southern Ocean diatoms as indicators for Carbon fixation (SRON).
L. Peperzak, K. Timmermans, in cooperation with VU-Amsterdam.
• Multi-scale modelling of calcification in scleractinian corals, (MultiCalc, NWO). 
J.D.L. van Bleijswijk, in cooperation with Universiteit van Amsterdam.
• Modelling the causes and consequences of environmental change (NIOZ and CEFAS).
P. Ruardij, in cooperation with CEFAS.
• Wadden Sea ecosystem data assimilation and integrated modelling (NWO-ZKO). 
J. Nauw (FYS), P. Ruardij, T. Gerkema (FYS), in cooperation with IMARES, NIOO.
• Factors controlling carbonate production and destruction of cold-water coral reefs in the E Atlantic Ocean. 
M. Carreiro-Silva, F.C. van Duyl, R.S. Santos (Marie Curie Fellowship EU, FRH-FCT Portugal)
• Future of reefs in a changing environment: an ecosystem approach to managing Caribbean Coral reefs in the 
face of climate change (FORCE). 
F.C. van Duyl, B. Mueller (EU-ENV).
• Chemoautotrophy and trophic translocations in cold water coral reef sponges. FP7 “Capacities” Specific 
Programme, ASSEMBLE grant agreement 227799. 
F.C. van Duyl
• Saba Bank Expedition October 2011, WWF grant.
PI: E.H. Meesters (IMARES). F.C. van Duyl in cooperation with LVV, STENAPA, SABA Marine Park, Bonaire Marine 
Park, St Maarten Marine Park. 
• Primary Production in the North Sea: Changes in Resource Limitation and Energy Transfer (CHARLET,NWO-ZKO).
P. O’Connor, C. Brussaard, in cooperation with NIOO-KNAW and UvA-IBED.
• Global Change and Microbial Oceanography in the West Atlantic Ocean (GEOTRACES, NWO/ZKO – NSF(US)).
R. Middag, H. de Baar, K. Bruland (UCSC), L. Gerringa, M. Rijkenberg, V . Schoemann, P. Laan, J. de Jong, G. Smith
(UCSC), in collaboration with the University of California Santa Cruz, USA. 
• Improved quantification of Southern Ocean diatoms as indicators for Carbon fixation (SRON).
L. Peperzak, K. Timmermans in cooperation with Vrije Universiteit Amsterdam. 
• European Project on OCean Acidification (EPOCA, EU-FP7).
A. Hoogstraten, H.J.W. de Baar, C.P.D. Brussaard.
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• Viral impact on microbes in coastal waters of the Antarctic Peninsula and its ecological implications (VIRANT,
NWO Dutch polar programme). 
A. Hoogstraten, L. Peperzak, C. Evans, C.P.D. Brussaard, in cooperation with the British Antarctic Survey (UK).
• Microbial carbon fixation in past and future high CO2 oceans (DARWIN).
H.J.W. de Baar, K.R. Timmermans, A. Hoogstraten.
• CO2 Buffering capacity of the North Sea (NWO/ALW).
H.J.W. de Baar, L. Salt. 
• GEOTRACES, Global Change & Microbial Oceanography in the West Atlantic Ocean (NWO/ZKO).
H.J.W. de Baar, G. Herndl (University of Vienna), H.A.J. Meijer (Groningen University).
• Support of seasonal sea-ice ecosystems by essential trace nutrient elements iron and manganese (NWO/ALW).
H.J.W. de Baar, V. Schoemann.
• GEOTRACES Netherlands-USA Joint Effort on Trace Metals in Atlantic Ocean (NWO/ALW). 
H.J.W. de Baar, K. Bruland (University of California Santa Cruz), R. Middag.
• Dynamics of acidification in the North Sea: documentation and attribution (NWO/ZKO). 
H.J.W. de Baar, N. Clargo, J. Middelburg (Utrecht University), F. Meysman (NIOO/CEME).
• Carbochange (European Union Framework Program 7). 
H.J.W. de Baar.
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Marine Ecology
The Department of Marine Ecology has a focus on the functioning of intertidal, 
coastal zone, shelf and open ocean ecosystems. We aim for a mechanistic under-
standing of the structure and dynamic behaviour of marine populations and commu-
nities varying from plankton, benthos, fish and birds to marine mammals. Taking up 
one of the great challenges in modern ecology, we try to understand the properties 
of populations and communities on the basis of characteristics of individual organ-
isms. We address both the role of bottom-up (food input, competition for food and 
other resources) and of top-down (predation) processes. Within the department 
three research clusters exist: [1] Intertidal systems; [2] Benthic continental shelf and 
open ocean systems, and [3] Global shorebird migrations and comparative mudflat 
ecology.
The Intertidal system cluster focuses on the population structure and dynamics of
intertidal macrozoobenthos, with an emphasis on factors regulating recruitment.
Knowledge of birth, death and migration rates, as a result of morphological (e.g., 
size), physiological (e.g., energy reserves, parasitism) and behavioural (e.g., suscep-
tibility to interference) characteristics of the constituent individuals are linked to 
changes in the environment. Studies vary from trophic interactions to eco-physio-
logical laboratory experiments, on energy allocation population genetics and com-
munity/food web dynamics.
The Benthic continental shelf and open ocean system cluster studies subtidal benthic 
communities in the Dutch coastal zone, North Sea, and open ocean. High resolution
observations are obtained by state-of-the-art landers, allowing long term deploy-
ments of benthic observatory (video cameras) and autonomic samplers and sedi-
ment traps. In addition to benthic sampling, methods comprise in-situ video
observations, analysis of stable isotopes and fatty acids of organisms. Long-term
sediment trap moorings are used to compare and quantify particle supply and 
sources.
The Global shorebird migrations and comparative mudflat ecology cluster aims to 
mechanistically and evolutionarily understand the distribution and abundance of
coastal predators, in particular shorebirds. Of focal interest are migrant shorebirds 
that depend on multiple coastal sites during the course of the year. This warrants 
work at many different levels, including (1) a solid description of the food condi-
tions for birds over large spatial scales (the level of entire coastal systems up to 
worldwide comparisons), (2) understanding the details of food selection, (3) the role
of predation by shorebirds on intertidal foodweb functioning, and (4) examining 
mechanisms of adaptive body composition (the flexible phenotype) that reflect the
functioning of organisms in their natural environment. The group has a tradition in 
using state-of-the-art telemetry techniques, and in a strong embedding of field and 
experimental observations in ecological theory.
These research clusters are strongly linked which is reflected by their process-ori-
ented approach, their cooperation (joint projects), the exchange of results and data, 
and the joint deployments and use of finances, facilities and assistants. The depart-
ment of Marine Ecology contributes to all five multidisciplinary research themes of
the Royal NIOZ Science Plan 2008-2012, but especially to theme 3: Wadden and Shelf 
seas. The Department of Marine Ecology aims to be the national and one of the
international leading centres of knowledge with respect to intertidal and coastal
zone ecosystem functioning and tries to achieve this by combining its research with 
and embedded it in long-term monitoring programmes on phytoplankton, macrozo-
obenthos, fish and birds.
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In 2011 the department was again successful in the open competition at both the 
national and the international level. Worth mentioning are the INFOWEB project 
coordinated by Katja (C.) J.M. Philippart and Henk W. van der Veer and the prestig-
ious TOP grant obtained by Theunis Piersma. The INFOWEB project aims to set up a 
food web model by ecological network analysis (ENA) for a Southern Wadden Sea
ecosystem, the Balgzand area. This study is part of a project in the frame of the
bilateral Dutch-German BMBF/NWO cooperation on the impact of biological inva-
sions on the food web of the Wadden Sea. The topic of the TOP grant is Shorebirds
in Space, whereby the focus is on development and application of third generation
tracking tools tailored for small wading birds. Extending the resolution of previous 
findings by including all relevant temporal and spatial scales, the project will facili-
tate breakthroughs in the emerging fields of ecological demography and spatial and 
cognitive ecology.
This year Vania Freitas (Climate-induced changes in estuarine predator-prey systems: 
a DEB approach) and Jutta Leyer (Being at the right place at the right time: interpret-
ing the annual life cycle of Afro-Siberian red knots) defended their PhD theses.
Henk W. van der Veer
henk.van.der.veer@nioz.nl
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The bivalve Scrobicularia plana (Fig. 1) is
a key species of shallow water benthic
communities and economically valuable
in several countries. The species is distrib-
uted along the Atlantic coast, from the
Norwegian Sea to Senegal, and also in
the Mediterranean Sea with a wide lati-
tudinal distribution usually being indica-
tive of a high physiological tolerance and
a good adaptive potential of the species. 
Nevertheless, a high sensitivity to local 
factors is suggested by S. plana’s patchy
spatial distribution at a local scale. The
study of patterns of spatial distributions
and population dynamics of S. plana
should help us better understand the dif-
ferent scales of variation and which pro-
cesses operate at each scale, essential for
determining how the species will
respond to increasing environmental 
risks.
Broad scale distribution pat-
terns and population history 
Broad scale distribution and population 
history were determined for S. plana
using two different approaches. First, the 
growth and reproduction patterns were
analyzed for three populations in
Portugal, The Netherlands and Norway 
to determine the processes responsible 
for the large scale patterns of this spe-
cies. The seasonal variation in somatic 
and gonadal mass was different between
the three populations (Fig. 2), and was
attributed to differences in temperature
and food availability. The relation
between the species’ physiological per-
formance and large scale environmental
factors suggests that future climate
changes will likely result in a shift of S. 
plana’s distribution towards the north 
which would negatively affect its com-
mercialization in southern countries. The
second approach was to identify geo-
graphical patterns of genetic differentia-
tion across the species’ range, based on
variation in a DNA fragment of the mito-
chondrial genome - a portion of the
Spatial patterns of the peppery furrow shell 
Scrobicularia plana (Bivalvia) along its distribu-
tional range
Sílvia Santos*, Pieternella C. Luttikhuizen, Henk W. van der Veer
Along the NE Atlantic coast, the peppery furrow shell Scrobicularia plana is one of the most common and abundant
bivalve species in soft-sediment intertidal areas. Despite its abundance relatively little is known about the processes
responsible for the species’ population structure and pattern. In this study, we analyzed spatial patterns of popula-
tion distribution, dynamics and genetic variation of S. plana. Our results show that spatial patterns are site-specific 
and mainly determined by local environmental factors which suggests a high sensitivity of the species to local habi-
tat conditions. In the future, the effects may be even more marked as population differentiation and isolation are 
expected to increase over time leading to more locally adapted popultions.
*Corresponding author: sílvia.santos@nioz.nl
Fig. 1. The bivalve Scrobicularia plana.
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Fig. 2. Body mass index (mg.cm-3), somatic mass index (mg.cm-3) and gonadal mass index (mg.cm-3) of
Scrobicularia plana along the year, for three sampling locations.  Gonadal mass index values are
square root transformed. Curves and lines are model (E1*Month +E2* Season) predictions.  Full dots
and horizontal bars indicate mean and median values, respectively; boxes represent range within
which the central 50% of values fall; bars correspond to data range excluding outliers; outliers and
extreme values are, respectively, observations more than 1.5 and 3 times the box range and are repre-
sented by asterisks and open circles.
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cytochrome oxidase I gene, since by 
determining how differences in climatic
conditions shaped the geographical dis-
tribution of a species we can get insight
into how the species may respond to 
future climate change. Despite the sug-
gestion that, in the present settings, S. 
plana is quite adaptive, results suggest a
recent expansion (Fig. 3) which combined
with low connectivity between popula-
tions will likely lead to increased popula-
tion differentiation and isolation over
time, ultimately decreasing the ability of
populations to adapt to environmental
changes.
Habitat-scale distribution
The spatial distribution patterns of S.
plana were also determined at the habi-
tat scale for four intertidal areas: Minho 
(Portugal), Westerschelde and the 
Wadden Sea (The Netherlands) and
Trondheim (Norway, Fig. 4). While the
individuals from the Norwegian popula-
tion were randomly distributed, the pop-
ulations of Portugal and the two 
populations from The Netherlands
showed an aggregated (or patchy) pat-
tern. For The Netherlands, patch size var-
ied between locations. A significant
correlation between the observed spatial 
patterns and sediment composition, 
namely grain size and/or percentage of 
silt, was found for The Netherlands and
Norway suggesting that sediment type is 
an important factor influencing the spe-
cies distribution pattern. The differences
between patterns and the correlation 
found with sediment composition allows
us to conclude that Scrobicularia plana’s
spatial patterns are specific to the site
rather than the species and mainly deter-
mined by local factors. This suggests a 
high sensitivity of the species to local fac-
tors which may hamper the recovery of
populations in case of e.g. overexploita-
tion. Individuals may be too locally 
adapted to recolonize other areas or to 
survive rapid shifts in local conditions, 
which may lead to the extinction of the
locally adapted population. In contrast,
however, the high genetic diversity and
large population sizes observed for S.
plana could be interpreted as an indica-
tion of high adaptive potential of the 
species, allowing populations to recover 
from disturbance, although some recent 
studies suggested a weak correlation 
between genetic diversity and popula-
tion fitness.
Conclusion
While broad scale distribution patterns
are shaped by temperature and food
availability, at a more local scale sedi-
ment composition has an important role 
determining spatial patterns. As a conse-
quence, changes in local conditions may 
lead to changes in densities and even
extinction of local populations.  This idea 
is strengthened by the observed low
genetic exchange between populations
which is expected to lead to increased 
population differentiation and isolation,
reducing the ability for local populations
to adapt to environmental changes. The
expected changes not only will have eco-
logical effects at the population, commu-
nity and ecosystem levels but it may also 
affect the commercial importance of the 
species in southern European countries. 
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Fig. 3. Minimum spanning network reveals the
genetic variation in Scrobicularia plana as well as
the relationship between genetic types, as meas-
ured by mitochondrial DNA fragments. Each cir-
cle represents a different genetic type while the
size of the circle is proportional to its frequency; 
dashes indicate the amount of genetic difference. 
Three groups are represented by different colors:
Trondheim (yellow), Atlantic (blue/green) and
Pisa (red). The star shape of the network (i.e., 
dominated by a single, high frequency, genetic 
type and many peripheral ones with low genetic 
difference) is indicative of recent population 
expansion.
Fig. 4. Digging for Scrobicularia plana.
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Covering an area of almost ten thousand
square kilometres and stretching from 
The Netherlands to Denmark, the 
Wadden Sea is Europe’s largest Wetland 
of international importance. The 
Wadden Sea is important for the eco-
nomic and ecological services it provides
to the adjacent European Nations.
Economic services include fisheries, and 
ecological services include essential habi-
tat to migratory shorebirds who use this
area to fuel-up prior to flying to the 
Arctic. Under the the convention of wet-
lands (Ramsar) the goal is “the conserva-
tion and wise use of all wetlands through 
local and national actions and interna-
tional cooperation, as a contribution 
towards achieving sustainable develop-
ment throughout the world”(www.ram-
sar.org).
The Dutch Wadden Sea forms a big part 
of this dynamic tidal system (2483 of the
9684 km2). But due to human or other 
circumstances the Dutch Wadden Sea has
undergone extensive changes over the 
course of the last century, e.g. the loss of
seagrass beds due to a  disease in 1932. In 
addition, there have also been changes 
due to human impacts, like the loss of
tidal flat area after the closing of the 
Afsluitdijk in 1932. However, it is difficult 
to detect change in a system without 
monitoring both before and after an 
The total biomass of macrofauna relative to 
algal food resources across the entire Dutch 
Wadden Sea: the SIBES programme
Tanya J. Compton*, Sander Holthuijsen, Daphne van der Wal, Anne Dekinga, Anita Koolhaas, Job ten Horn, Jeremy 
Smith, Maarten Brugge, Geert Aarts, Henk van der Veer, Jaap van der Meer, Theunis Piersma 
The Wadden Sea, recognised as Europe’s largest wetland of international 
importance, is crucial for the provision of numerous economic and ecologi-
cal services. To understand if current anthropogenic factors could influ-
ence these services we need to continuously monitor the benthic
organisms for change. Since 2008 a “synoptic intertidal benthic sampling”
(SIBES) programme has been implemented across the entire Dutch 
Wadden Sea (2483 km2, ~4500 sampling stations) to examine the distribu-
tion of worm, crustacean and bivalve species with respect to environment
and human factors. Here, we show on-going work to describe the spatial
patterns of benthic organisms across the Dutch Wadden Sea.
*Corresponding author: tanya.compton@nioz.nl
Fig. 1. Samples being taken by rubber boat on the
Wadden Sea. 
Fig. 2. Distribution of Scoloplos armiger and Macoma balthica in 2008 and 2009.
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impact. In benthic sedimentary systems,
the organisms living in the mud can
quickly respond to change and thus pro-
vide the “canary in the coal mine”. But
sampling needs to be conducted across 
large enough spatial and temporal scales 
to tease apart the human from environ-
mental effects.
Setting up such an extensive synoptic 
benthic sampling programme became
possible a few years ago when simultane-
ously the ZKO Wadden Sea programme 
in the western Wadden Sea and ecologi-
cal monitoring of the gas drilling in the
eastern Wadden Sea by the NAM started. 
By combining these programmes a syn-
optic mapping across the entire Dutch 
Wadden Sea could be implemented from  
2008 onwards. The programme aims to
sample the entire intertidal area of the
Dutch Wadden Sea: a “synoptic intertidal 
benthic sampling” (SIBES) programme.
Each summer, from June to October, a 
team of 8 scientists and many volunteers 
go out with NIOZ’s Navicula to take ben-
thic samples. Since 2008, marine benthos
have been sampled across an area of 
1200 km2 or 4500 sample points;
between the Marsdiep and the Ems-
Dollard. 
Using a geographical positioning system
the SIBES team then arrive at the specific
grid points either by foot or via a small 
rubber dinghy (Fig. 1). At each point a
benthic sample is sieved and a sediment
core is taken.
The ~4500 samples are then taken back
to NIOZ where a team of experts identify
and measure the various worms, crusta-
ceans and bivalve species encountered 
during the sampling.
Here, results are presented from the sam-
pling of 3956 points in 2008 and 4422 
points in 2009. In 2009 additional points 
were added to the sampling grid in the 
areas of the Ems-Dollard and also around 
Ameland.
In total approximately 94 species were 
sampled across the SIBES sampling area 
in 2008 and 2009. In both years, the most
commonly found species across the entire 
sampling area were the bristleworm 
Scoloplos armiger, the ragworm Hediste
diversicolor, and the Baltic tellin Macoma
balthica. The distribution of two of these 
species, Scoloplos armiger and Macoma 
balthica, show different habitat associa-
tions, such that Macoma balthica is
mainly found in the areas along the 
coast, where sediments are muddy, 
whereas Scoloplos armiger occurs 
broadly across the tidal flat areas where 
sediments are more sandy (Fig. 2). 
In terms of biomass, five species were the 
most important: the common cockle 
Cerastoderma edule, the soft shell clam
Mya arenaria, the razor shell Ensis direc-
tus, the mussel Mytilus edulis and a tube-
worm, the sand mason Lanice conchilega
A map of total biomass per m2  shows 
that areas of highest biomass were 
located predominantly in the vicinity of 
Schiermonnikoog and Ameland and 
along the Frisian mainland (Fig. 3). 
Interestingly, areas with highest total 
biomass (Fig. 3) were associated with 
areas identified as having high benthic 
primary productivity. Benthic primary 
productivity was estimated from satellite 
imagery in 2009 (Normalised Differential 
Vegetation Index based on surface reflec-
tance in the red and near-infrared, Fig. 
4). The areas of highest productivity are 
especially high along the Frisian coast 
line and between Schiermonnikoog and 
the mainland. The total benthic biomass
(Fig. 3) is also relatively highest along the 
Frisian coast and in between 
Schiermonnikoog and the mainland.
Future work will aim to untangle the 
relationships between the macrobenthos 
and their physical environment, includ-
ing information from satellite imagery, 
sediment characteristics and tidal expo-
sure times.
Fig. 4. Spatial distribution of microphytobenthos
biomass, as determined using satellite imagery 
(Normalised Differential Vegetation Index, NDVI) 
from April 2009.
Fig. 3. The total biomass per sample point (grams/m2) across the Dutch Wadden Sea in 2008 and
2009.
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As part of the CLAMER project, marine 
scientists drawn from a broad range of
disciplines provided a summary overview
of recent research on climate change
impacts on the marine environment
(with a particular focus on EU-funded
research) and identified key scientific 
gaps and priorities for future research. 
The resulting CLAMER Synthesis Report
(Heip et al; 2011; www.clamer.eu) brings
together, in a consistent format, the
analyses and recommendations of these
experts according to thematic and
regional categories. It illustrates beyond 
reasonable doubt that climate change
has already impacted on all of the oceans
and seas of Europe and beyond. It also
identifies the clear variation in type and
extent of impacts which can be found 
across Europe’s regional seas.
Changes discussed in the Synthesis 
Report, and considered to be predomi-
nantly a consequence of climate change,
include:
• Physical changes in the seas and 
oceans (e.g. sea-level rise, sea tem-
perature increase and stratification);
• Melting of Arctic sea-ice and associ-
ated impacts (e.g. changes in the 
Arctic foodweb and trans-Arctic 
migrations);
• Changes in abundance and distribu-
tion of marine organisms (e.g. cod,
haddock and herring which have 
extended northward and eastward 
at high latitudes);
• Shifts in seasonal migration patterns
of marine species (e.g. shift from
seasonal migration for spawning 
and feeding to overwintering of
fishes such as dorado in a warming
Black Sea);
• Cumulative effects of multiple
stressors (e.g. impacts arising from,
or compounded by, a combination 
of climate change, ocean acidifica-
tion, hypoxia, fisheries and eutroph-
ication);
• Socio-economic consequences of all
of these changes (e.g. impacts on
commercial fisheries and tourism,
coastal inundation and erosion, 
etc.).
In order to assess public knowledge on
the impacts of climate change on the
marine environment, CLAMER conducted
a poll across 10 European nations, includ-
ing questions like “Which three things, if
any, come to mind when you think about
the impacts of climate change on the
Climate change and European Marine 
Ecosystem Research (CLAMER)
Katja Philippart*, Carlo Heip and Thalia Watmough
In recent years a vast amount of European research has been directed at marine cli-
mate change issues. Summarizing this information was central to the CLAMER pro-
ject, funded under the European Commission’s Framework Programme 7, 
01/04/2010-30/09/2011. In addition, the project aimed to find out how much the
general public know about these issues. Last but not least, CLAMER strived to stimu-
late efforts to bridge the gap between scientific knowledge and that of the general
public on the impacts of climate change on the marine environment.
Fig. 1. Word cloud of the results to the open-ended question ‘Which three things, if any, come to mind
when you think about the impacts of climate change on the coastline or sea?’ [Source: Q7 of the
CLAMER poll; Sample = all 10 countries combined; n = 10,106 respondents] (Buckley et al., 2011; w ww.
clamer.eu). 
*Corresponding author: katja.philippart@nioz.nl
Fig. 2. Illustration of the coastline of Belgium from the harbour of Zeebrugge looking south towards
the Iberian Peninsula, with a sea level rise of 1m if the coastal protection were to fail (CLAMER book-
let; © Glynn Gorick).
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coastline or sea?” (Fig.1). The results
show that public estimates for rates of 
sea level rise and temperature change
match well with scientific consensus, sug-
gesting the European public are aware of 
some of the fundamental messages. 
However, there was relatively low aware-
ness about oceans becoming more acidic, 
despite ocean acidification being a major 
EU research theme. This may be due to
the fact that ocean acidification is less
‘visible’ than for example sea level rise 
(Fig. 2), and doubts as to whether and 
how ocean acidification  will impact peo-
ple’s daily lives. 
Limited public awareness may also be the
result of a lack of communication effort
from the people that are in the know.
According to the CLAMER Outreach 
Evaluation Report, most of the 64 EU 
research projects examined engaged in
some sort of public outreach activity.
However, this did not usually extend 
beyond one-way imparting of know-
ledge through project websites, bro-
chures, scientific papers or conferences. 
This is contrary to the key message of
several sociological and communication
studies reviewed by the CLAMER litera-
ture review (Terry & Chilvers, 2011; www.
clamer.eu), which is that scientific infor-
mation about marine climate change
needs to be presented in such a way as to 
create engagement, rather than merely
to ‘increase public knowledge’. Future
projects should acknowledge the diver-
sity among the public and be sensitive to
how the public understand and engage
with marine climate change issues. 
CLAMER itself has attempted to reach a 
wide range of audiences via interactive
events at aquaria throughout Europe,
the CLAMER film ‘Living with a Warming
Ocean’, the CLAMER booklet and policy
briefing fact sheets. The project closed 
with a symposium where the results were 
presented and discussed (Fig. 3).
Speakers included representatives from 
directorates of the European Commission 
and the International Panel on Climate
Change (Fig. 4). The main conclusion of
the symposium was that despite an 
EU-funding contribution towards rele-
vant projects totaling over 300 million
euro since 1998, major gaps in marine cli-
mate change research still exist. In order 
to formulate better adaptive strategies 
to address the consequences of climate
change, it was considered essential to 
improve methods to reduce the uncer-
tainty of climate change projections, to 
ensure the accuracy of measurements 
and predictions by means of an inte-
grated monitoring and observation net-
work,  and to further improve the 
exchange of knowledge within the scien-
tific community and between scientists,
policy makers and the public at large.
All CLAMER reports and outreach mate-
rial can be downloaded from 
www.clamer.eu.
Fig. 3. Carlo Heip and Katja Philippart (project 
coordinators) open the CLAMER Symposium
”Living with a Warming Ocean”, 14-15
September 2011 at Brussels (photo: Vivian Hertz 
Photography).
Fig. 4. Prof. Dr Jean-Pascal van Ypersele (vice-
chair IPCC) shares his latest insights on the
impacts of global climate change during the
CLAMER Symposium ”Living with a Warming
Ocean”, 14-15 September 2011 in Brussels
(photo: Vivian Hertz Photography).
annual report 2011.indb   66 04/06/2012   13:06
67 Annual report 2011
In this part of the coastal zone bivalves
are particularly abundant and form a
basic food source for overwintering birds
such as diving ducks. In the 1990’s, the 
most important coastal bivalve was
Spisula subtruncata which occurred in
dense beds. These dense Spisula beds
have nowadays been replaced by the 
introduced American razor clam, Ensis
directus, now used as food source by 
both birds and fish. Over a relatively 
short period Ensis has become dominant 
in the coastal zone and as a consequence
of this invasion the bivalve biomass in
the coastal zone has doubled over the 
past 15 years. Current estimates of Ensis
biomass amount to 892 million kilogram 
fresh weight (Goudswaard et al, 2008). 
This figure might well be an underesti-
mate since the shallow exposed shore-
face from where high Ensis numbers 
have been reported, is undersampled.
Ships suited to handle deep digging 
heavy gear such as boxcorers can not
operate in this shoreface zone because of 
its shallowness. Such heavy and deep dig-
ging gear is however needed to sample
this species quantitatively.
Because of potential conflicts between 
the conservation of natural resources 
and the shape and protective function of
the Dutch coast, a research program was 
initiated by RWS (Rijkswaterstaat) and 
LaMER (Stichting van  Nederlandse  
waterbouwers). Part of this research aims 
to assess the impact of suspended mud 
released with sand deposition on the 
ecology of the near coastal zone and 
especially on Ensis directus. The effects of
increased suspended sediment loads due 
to beach nourishments on bivalves 
inhabiting the Dutch coastal zone are 
unknown. No one knows whether the
effects of beach nourishments are signifi-
cant when compared to effects caused by
variations in the natural concentrations 
of silt and mud. Studies on  various
bivalve species other then Ensis have
shown that high concentrations of sus-
pended silt and clay particles obstruct 
feeding and lead to reduced growth.
Such effects may also exist for Ensis direc-
tus. This then might have large conse-
quences for their productivity and affect
higher trophic levels of this nearshore 
zone.  Such potential negative effects are
Monitoring the coastal zone and its fauna off 
Egmond aan zee: effects of beach nourishment 
on turbidity and bivalves
Rob Witbaard*, Gerard Duineveld, Magda Bergman
Continuing efforts to protect the Dutch coastline from erosion require large amounts of sand to be annually supplied
onto the coastline (2012-16: ~ 32 million m3). Since 1997 sand is not only deposited on the beach but also under-
water on the shoreface. Meanwhile, a large portion of coastal zone has been designated as a special area of conser-
vation in the framework of national and international agreements (e.g. NATURA 2000). This because of its ecological
value for birds, sea mammals and juvenile fish.  The government requested from the parties who are responsible for 
the beach nourishments research. Our group is now involved to study the ecological effects of their activities.
*Corresponding author: rod.witbaard@nioz.nl
Fig. 1. Overview of one of the lander frames used in the environmental monitoring off the coast of 
Egmond in 2011.
Spisula subtruncata
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seen as an unwanted development in
view of the assignment of the coastal
zone as a marine protected area. 
It is evident that the coastal area is sub-
ject to naturally high mud concentrations
belonging to the murky ‘coastal river’ 
flowing northward along our coast.
Despite numerous studies dealing with
this ‘coastal river’, estimates of mud con-
centrations close to the coast and just
above the seabed where E. directus col-
lects its food by filtering large volumes of 
water, are extremely sparse. Hence, 
along with a study on effects of mud
released by dredging vessels in the field, 
we monitored natural (background) con-
centrations of mud and the associated
feeding behavior by E. directus during a
one year campaign off Egmond aan Zee.
This location was selected because of a 
planned shoreface nourishment in the 
summer of 2011.
In February 2011 we deployed bottom 
lander for the above monitoring project
at 10m depth off Egmond (Fig. 1). The
lander was equipped with a suite of sen-
sors including several to record turbidity
& fluorescence at different heights above 
the seabed, a Temperature and salinity 
logger, and various types’ current meters. 
The in-situ feeding behavior of Ensis
directus was measured simultaneously on
eight individuals who were all attached
to a valve gape monitor. The monitor
measures the width of the opening
between the valves (gape) by means of
an electro magnetic induction and as
such gives information about the behav-
ior of each individual separately (Fig. 2). 
In order to link the conditions measured
off Egmond with growth and abundance
of the local E. directus stock, lengths,
weights and condition of E. directus were 
measured at regular intervals. 
Additionally, a survey of the E. directus
distribution in the wider coastal zone 
was made in early summer 2011.
Preliminary results of the 2011 survey
show that E. directus is a typical 
nearshore species with highest densities 
(300 m-2) very close to the coast. 
Sediment inhabited by large numbers of
E. directus is typically enriched in organic 
content and fine particles, probably 
through bioturbation activity of the 
bivalve. The bottom lander measure-
ments revealed that mud concentrations 
in the lowest 0.5 m above the seabed 
were almost tenfold higher than at 2 m 
above the bottom, indicative of a mud 
blanket over the seabed. During stormy
periods measured mud concentrations 
directly above the seabed reached max-
ima of 4000 mg l-1. Winter measurements 
show that during severe storms large 
amounts of mud and attached chloro-
phyll are released into the water column 
(Fig. 3.). This is most likely material which 
has been buried in preceding summer
months and released from the sediments 
Fig. 2. Placement of sediment cores with live Ensis connected to a valve monitor in one of the trays
which are mounted on the lander.
Fig. 3. A record of measured wave height and chlorophyll concentration at 30 cm above the seafloor off the coast of Egmond at 11 meter water depth. 
Wave events cause an increase in average chlorophyll contents of the near bottom water layer. Especially shortly after the first severe winter storm at the
end of November with windspeeds of up to 80km/hr and waveheights up to 3 meter.
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due to wave and current action. 
Comparison between the records of valve
gape and the records of environmental
conditions, show that E. directus tends to
close it valves when the mud concentra-
tion increases. This suggests that feeding
is hampered when mud concentration
increases beyond a certain level despite a 
co-increasing amount of chlorophyll.
Above findings shed new light on the 
abiotic environment in the nearshore 
zone and its potential for filter-feeding
animals. Notably, the high near-bed mud 
concentrations and coupling with chloro-
phyll were unexpected. The high popula-
tion density of Ensis directus along large 
parts of the Dutch coast and the massive
filtration capacity of this population
make it likely that this species effectively
influences mud burial and particle trans-
port along the Dutch coast.
Ensis directus
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External Projects Marine Ecology
• Supplying long term quality control data of Curaçao and Bonaire coral reefs to authorities and stakeholders (NWO-
WOTRO).
R.P.M. Bak,  in cooperation with University of Amsterdam IBED, Carmabi (Curaçao), Stinapa (Bonaire).
• The effects of the offshore wind park Egmond aan Zee (OWEZ) on recruitment of benthos (NZW, NUON/SHELL).
M.J.N. Bergman, G.C.A. Duineveld.
• Effects of the construction of an offshore wind park on macrobenthos (NZW, NUON/Shell).
M.J.N. Bergman, S. Ubels, M. Mulder, R. Daan.
• Beached bird surveys 2010/11 (contract Rijkswaterstaat).
C. J. Camphuysen.
• Beached bird surveys 2011/12 (contract Rijkswaterstaat).
C.J. Camphuysen.
• Harbour Porpoise Conservation Plan (contract Ministry EL&I).
C.J. Camphuysen.
• Lesser Black-backed Gull studies (contracts Rijkswaterstaat).
C.J. Camphuysen.
• Harbour Porpoise bycatch estimated (contract IMARES).
C.J. Camphuysen.
• Age determination in bivalves: validation of the seasonality of shell growth bands along the European coast.
J.F.M.F. Cardoso, H.W. van der Veer, in cooperation with CIIMAR/CIMAR (Porto, Portugal).
• Development of sensor algorithms for estimating primary production (IN PLACE; NWO-ZKO).
M. van Dijk, C.J.M. Philippart, in cooperation with NIOO-CEME, IVM-VU, RWS and ITC.
• Assessment of the interaction between corals, fish and fisheries, in order to develop monitoring and predictive modelling
tools for ecosystem based management in the deep waters of Europe and beyond (CoralFISH, EU).
G.C.A. Duineveld, M.S.S. Lavaleye.
• Defining conceptual models on ecological functioning of the Wadden Sea system (WaLTER, Waddenfonds).
E.O. Folmer, C.J.M. Philippart, in cooperation with CWSS, IMARES, RUG, RUN, SOVON, Ministry EL&I, NAM, SBB, NM, Province
Fryslan, RWS, Ministry I and M.
• Pervasive impact of avian migrant predators on intertidal communities may connect ecosystems on a global scale 
(VIDI-NWO).
J.A. van Gils
• Cascading predator-prey effects in a pristine seagrass-based food web (NWO-ALW Open Programme).
J. A. van Gils, C.H.R. Heip
• Analyses of factors explaining success and failure in bridging the gap between scientists and policy makers (SPIRAL, EU FP7).
E. van Haastrecht, C.J.M. Philippart, C.H.R. Heip.
• BIOdiversity and ecosystem FUNctioning in contrasting southern European deep-sea environments (BIOFUN, ESF).
R. Jeffreys, G.C.A. Duineveld, M.S.S. Lavaleye.
• Advice concerning a proposal made by Dutch fishery organizations about fishery measures for the Cleaver Bank area
(Directie Agroketens en Visserij, Ministry EL&I).
M.S.S. Lavaleye.
• Hotspots of Biodiversity in the North Sea (IMARES & Directie Kennis en Innovatie of Ministry of Economy, Agriculture and
Innovation).
M.S.S. Lavaleye, M.J.N. Bergman.
• Hotspot Ecosystem Research and Man’s Impact On European Seas (HERMIONE, EU).
M.S.S. Lavaleye, G.C.A. Duineveld.
• Causes and consequences of selective feeding by juvenile bivalves, subproject of part of consequences of phosphorus reduc-
tion for the dynamic transfer of organic matter (P-REDUCE; NWO-ZKO).
V. Lehmpfuhl, C.J.M. Philippart, in cooperation with NIOO-CEME.
• The trans-Arctic biotic interchange: snapshots-through-time of adaptive differentiation in the bivalve genus Macoma (NWO-
MEERVOUD).
P.C. Luttikhuizen
• Climate-related shifts in the NCP ecosystem and consequences for future spatial planning (BSIK, Klimaat voor Ruimte).
J. van der Meer, G.C.A. Duineveld, R. Witbaard.
• Development of a dynamic biogeochemical sediment nutrient water exchange model (P-REDUCE, NWO/ZKO).
L. Mulder, C.J.M. Philippart, in cooperation with NIOO-CEME.
• Integrated Network for Production and Loss Assessment in the Coastal Environment (IN PLACE; NWO-ZKO).
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C.J.M. Philippart, in cooperation with NIOO-KNAW/CEME, IVM-VU, RWS and ITC.
• Wadden Sea Long-Term Ecosystem Research (WaLTER, Waddenfonds).
C.J.M. Philippart, I. de Raad, , J. van der Meer, T. de Bruin (FYS), in cooperation with CWSS, IMARES, RUG, RUN, SOVON, 
Ministry EL&I, NAM, SBB, NM, Province Fryslan, RWS, Ministry I and M.
• The effects of changes in Wadden Sea habitats on behaviour, physiology, ecology and population dynamics of 
migrant waterbirds (Metawad-1, Waddenfonds).
T. Piersma (general project-leader).
• Physiological performance of the Peppery furrow shell Scrobicularia plana (da Costa 1778) along the European coast
(Portuguese Science Foundation).
S. Santos, P.C. Luttikhuizen, H.W. van der Veer, in cooperation with CIIMAR/CIMAR.
• Modelling bivalves in coastal and estuarine systems.
S. Saraiva, J. van der Meer, in cooperation with Vrije Universiteit and MARETEC/IST.
• AquaDEB (NWO).
J. van der Meer, H.W. van der Veer, S. Saraiva.
• Mosselwad (Waddenfonds).
J. van der Meer, A. Water, R. Dekker, J.IJ. Witte.
• Ensis Dynamic Energy Budget (RWS).
J. van der Meer, J. Cardoso, H.W. van der Veer.
• Decentraal Aalbeheer (Ministry EL&I).
J. van der Meer.
• Gesloten gebieden Rottum (Ministry EL&I).
J. van der Meer.
• Food web model by ecological network analysis (ENA) for a western Wadden Sea ecosystem, the Balgzand area.
H.W. van der Veer, C.J.M. Philippart, in cooperation with Alfred Wegener Institut für Polar und Meeresforschung.
• Impacts of climate change on European marine ecosystems (CLAMER, EU FP7).
T. Watmough, C.J.M. Philippart, C.H.R. Heip, in cooperation with ESF - Marine Board, CEFAS and VLIZ.
• Budget modelling of fines in the Dutch coastal zone (NTW3.1 of BWN. Building with Nature, in cooperation with 
NIOZ-FYS). 
R. Witbaard.
• La Mer Long deploy. Longterm lander deployment in the Dutch coastal zone 2011.
R. Witbaard.
• Pilot study of the applicability of the “NIOZ Mussel monitor for valve activity” on Ensis directus during a long 
period under controlled conditions (RWS-havenproef).
R. Witbaard.
• Relation between valve activity of Ensis directus and environmental factors in the Dutch coastal zone in the
spring (RWS – Ensis field experiment, in cooperation with BWN-NTW3.1 and Deltares). 
R. Witbaard.
• Relation between valve activity of Ensis directus and environmental factors in the Dutch coastal zone in the
autumn (RWS – Ensis field experiment, in cooperation with BWN-NTW3.1 and Deltares).
R. Witbaard.
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2011 – A year of several commemorations 
relating to Antarctic events
Johan van Bennekom*
The year 2011 saw some memorab el events in the Antarctic history: The 100th anniver-
sary of the Amundsen and Scott expeditions reaching the South Pole and the 50th
anniversary of the ratification of the Antarctic Treaty. 30 Years ago NIOZ embarked in 
Antarctic research, and Dutch scientific research and lobbying in the decade that fol-
lowed resulted in 1990 in the admission of the Netherlands as a consultative party in 
the Treaty. Steps towards more long-term research were laid in 2011, with the con-
struction of three containerized laboratories that will be stationed at the British
Antarctic base Rothera. Johan van Bennekom, the first NIOZ scientist joining an expe-
dition to Antarctica in 1981, gives an account of a century of Antarctic research.        
100 years ago the South Pole was reached for the first time
On 16 December 1911, a Norwegian team led by Roald Amundsen (1872-1928) was the
first to reach the South Pole. The group of five did numerous observations with sextant 
and artificial horizon to be absolutely sure that they really were at the southern tip of 
the planet, the unique spot on the southern hemisphere with no maximum elevation of 
ht e sun at noon (Fig.1). The return journey of about 1500 km to the Antarctic coast 
took only 40 days, blessed by rela it vely good weather. They reached Hobart (Tasmania)
on April 7, the first spot from where they could inform the world about their success. 
At that time, nobody knew about the tragic fate of the British team of Robert Scott
(1868-1912) who reached the pole one month after Amundsen, and saw there to their
great deception ht e Norwegian flag. His party met exceptionally adverse weather on 
their return journey and perished from exhaustion. The scientific value of Amu dn sen’s 
achievement, well prepared and courageously carried out, was small; the objective of 
both Amundsen and Scott was to be at the Pole and to be the first to get there. The
mi pact was mainly psychological: the end of the planet had been reached.
50 years ago the Antarctic Treaty became official
On June 23 1961, the Antarctic Treaty entered into force through ratification by the 
parliaments of the 12 countries that had signed the Treaty two years earlier. By this 
Treaty, the continent and adjacent shelves south of 60o S were reserved for science for 
the next 30 years. Claims for sovereignty were frozen with an “agreement to disagree”, 
la though claims were maintained by 7 of the original signatory countries, the so called
claimant states. A moratorium to refrain from extraction of minerals or oil was also 
agreed upon. The Treaty was a diplomatic expression of the operational and scientific 
cooperation on the Antarctic ice during the International Geophysical Year (IGY) of 
1957-1958. It marked a change in attitude of the international community toward the 
so tu hern continent, where expeditions and stations were no longer primarily instru-
ments for claiming sovereignty over parts of the continent, but were driven by scien-
tific motives. The 12 countries signing ht e Treaty invested huge amounts of money and
manpower, established new stations, e.g. t eh still existing Amundsen-Scott basis at the 
South pole and the – now buried - first King Baudouin Basis on the Princess Ragnhild 
coast. The scienti ts s involv de benefitted greatly from sharing logistics a dn res lu ts and 
they wanted to sustain this atmosphere of rf iendly cooperation, so contrasting with 
the cold war b te ween some countries raging in ht e er st of the World. hT e 12 original
signatories operated as a joint body to regulate Antarctic affairs satisfactorily for at 
least some 20 years.
Fig 1. . N orwegian measurements of the suns´ altitude a t 
the south pole.
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The Netherlands was not among the 12 
countries who originally signed the 
Treaty. The Dutch IGY Committee,
housed at the Royal Academy of Sciences, 
decided that Dutch expertise should tra-
ditionally better be used in the tropics. A
costly expedition to the interior
Mountains of New Guinea was therefore
organized, subsidized by ZWO, the Dutch 
organization for pure scientific research.
Budgets were scarce, making it difficult
to start an entirely new field of research.
Although Dutch whaling expeditions to
the Southern Ocean still continued, and
the whaling ship Willem Barendsz II had 
been launched in 1954, this could hardly 
figure as a scientific contribution to an
IGY.
The enormous amount of money (36 mil-
lion guilders) reserved for the gradual
transformation of the Dutch Zoological 
Station at Den Helder into a multidiscipli-
nary institute for marine research, now
the Royal Netherlands Institute for Sea 
Research (NIOZ) at the island of Texel,
could have played a role in the reserva-
tions towards major investments. But
when a few years later Belgian scientific 
circles approached Dutch counterparts
for collective Antarctic work, three
Belgian-Dutch overwintering’s (1965-
1967) were organised with participation
of technicians and scientists of KNMI. The 
Dutch financial support helped the
Belgians to maintain their King Baudouin
base. The Dutch work contained a wealth 
of routine meteorological data, some
work on the seasonal cycle of ozone 
while a few sediment cores were investi-
gated at NIOZ. Certainly interesting but 
the results failed to trigger enthusiasm
towards a polar tradition and interest
about Antarctica diminished in scientific
circles.
30 years ago NIOZ made a first
contribution to Southern Ocean 
research
In 1980, Prof. G. Hempel, director of the 
newly established Alfred Wegener
Institute for Polar Research (AWI) in
Bremerhaven, informed the NIOZ direc-
tor Prof. J. Zijlstra that a Dutch marine
scientist could take part in a six-week
cruise to the Weddell Sea. The cruise with
Hempel as chief scientist was one of the 
West-German contributions to the 
BIOMASS program (Biological
Investigations on Marine Antarctic
Systems and Stocks). Primary objective
was to assess the quantities of Euphausia
superba (Krill, Fig.2). The invitation was
passed on to me, since for my research on
the relationships between diatoms, dis-
solved silica and aluminium work in the 
Southern Ocean was vital. And thus, in
February 1981, I embarked in Ushuaia,
Argentina, on F.S. “Meteor”, as the first
NIOZ scientist to go to Antarctica. The
results showed extremely low concentra-
tions of aluminium in the water column
and in diatoms, giving new insights into
the marine cycle of aluminium: continen-
tal weathering and atmospheric dust as
the source and uptake by diatoms as the
sink. One extreme was the landlocked
Mediterranean with high concentrations
of Al, much dust, many rivers and few
diatoms. The Southern Ocean was the
other extreme; no rivers, hardly dust and
abundant diatoms (Fig. 3).
More interest for Antarctic sci-
ence and Dutch consultative
influence? 
Hempel invited a Dutchman also because 
he would appreciate more Dutch contri-
butions to Antarctic science. West
Germany, recently admitted as a consul-
tative member in the Antarctic Treaty, 
was a strong advocate of nature conser-
vation issues. With the revision of the 
Treaty in 1991, including the possible lift-
ing of the moratorium on exploitation,
casting its shadow ahead (Fig.4), the
involvement of the Netherlands as a
potential ally in protection of 
Antarctica’s fragile ecosystems could turn 
the scales in a possible stalemate.
Lobbying at NIOZ to raise more interest 
in Antarctic research failed at first since
the expeditions to the North Atlantic and
Snellius II in Indonesia were in full prepa-
ration. Elsewhere in scientific, political
and conservationist circles, the interest in
Antarctica was growing, however.
Representatives met regularly in the 
“Working Group Antarctica”, established
in 1980 by the Dutch division of the 
International Union for the Conservation
of Nature and natural resources (IUCN). It
was soon realized that the only way to 
gain influence was to strive for the status 
of consultative member of the Antarctic 
Treaty. This required “To demonstrate
interest in Antarctica by conducting sub-
stantial research activity there”, eluci-
dated with “such as organizing an
expedition or establishment of a research 
station”, but none of those requirements
Fig. 2. Antarctic Krill, an organism of 6-9 cm 
length, occurring in huge swarms. The total bio-
mass is estimated to be second only to that of 
homo sapiens.
Fig. 3. Corethron spec. dominating in my samples. They have a crown of spines at the top, therefore their
nickname “Queen of the Bransfield Strait”.
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could then be met for lack of expertise in
the Netherlands and financial con-
straints.
Nevertheless, intensive lobbying cam-
paigns by the IUCN working group even-
tually resulted in the course of 1984 in
the funding of pilot projects, with in 
total 300.000 guilders for a period of 
three years and employment for 3 scien-
tists.
To create maximum support, both scien-
tifically and politically, the projects paid 
tribute to institutes that had shown 
interest: NIOZ (marine research), RIN
(nature management), RGD (geology and 
mineral resources) and IMAU (depart-
ment of glaciology, Utrecht university). A 
second Antarctic working group was
established at the Council for Sea 
Research (NRZ) for coordination and
selection of projects. It goes without say-
ing that the execution of all projects 
heavily depended on the hospitality of
host countries, where especially the 
German F.S. Polarstern should be
acknowledged, but also Australia pro-
vided facilities for research on birds. 
These favours were in the pilot phase
compensated by offering training of for-
eign scientists at Dutch institutes as well 
as Dutch expertise in the on-board analy-
ses of major nutrients and trace metals.
At NIOZ we all contributed to a smooth 
start of the Antarctic work; the extra sci-
entist was paid with the money saved
with a nation-wide cut in salary, imposed
to ease the lack of jobs for graduated sci-
entists around 1985.
A complete list of projects carried out is
beyond the scope of this article, even for 
the NIOZ contributions. Some highlights
were the extreme 89 meters Secchi disc 
visibility in Southern Ocean waters (Fig. 
5), providing evidence for low productiv-
ity in iron-limited polar waters, and the 
first use of radioactive silicon-32 to meas-
ure the production of diatoms. Most pro-
jects certainly met the criterion of
“substantial research” qualifying the
Netherlands for consultative status, 
which was granted in November 1990. 
21 years ago, The Netherlands 
joined the Antarctic Treaty as a 
Consultative Party
On first application in 1989 this status
had been refused, on grounds  that there
had never been an independent Dutch
enterprise. To fill in this gap, a Dutch
expedition to King George Island took 
place from December 1990 to January 
1991, with support from the Polish 
authorities who were happy to rent part 
of the facilities in their station Arctowski 
to the Dutch scientists. Already before 
this expedition even started, a special
meeting of the consultative members in 
Viña del Mar, Chile, on November 19 
1990, unanimously agreed upon the con-
sultative status for the Netherlands. The 
policy of the Netherlands remained to 
not establish a Dutch station on 
Antarctica, but rather cooperate with 
other countries and share facilities – of 
course with reasonable financial contri-
bution. This policy was appreciated by 
SCAR, which had expressed its concern 
about the proliferation of stations and
had pleaded for more cooperation and 
sharing of facilities. Long term commit-
ment and quality of research was consid-
ered more important than constructing 
new buildings mainly just to be there. 
Even so, the Dutch budget for Antarctic 
research now had to adjust to the new 
situation with a substantial increase, 
mainly to contribute to the infrastructure 
of host countries and at the NWO bureau 
(Fig. 6).
2011 and the future, a new 
semi-permanent research facil-
ity
The choice for not establishing a perma-
nent station excluded certain projects 
requiring more extended presence, for 
example those involving investigation of 
seasonal processes. For these kind of 
studies the British station Rothera on
Adelaide Island has hosted many Dutch 
scientists with terrestrial projects. 
Fig. 4. The number of countries with consultative
status in the Antarctic Treaty (blue) and the num-
ber of countries that only agreed to its aims (red).
Note the near doubling of consultative countries
between 1981 and 1990, the period of negotia-
tions about possible revision of the Treaty 
towards exploitation of minerals and oil. Data 
Antarctic Treaty Secretariat.
Fig. 5. The Secchi disc used to record extreme visibilities in Southern Ocean sea water. 
Courtesy Kees Veth.
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Fig. 6. Progressive budgets allocated to Dutch sci-
entific projects in Antarctica.
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Recently this cooperation has been
extended with studies in coastal waters. 
Rothera station lies near the Antarctic 
Peninsula (Fig. 7), where effects of cli-
matic change are already clearly visible.
The fact that the British have been moni-
toring seasonal parameters for quite a
number of years is another advantage to 
jointly study various biological phenom-
ena and to extend work on trace metals 
and their effect on primary production in 
coastal waters. To meet the required 
ultra clean working conditions and pre-
cise temperature control, NIOZ con-
structed three containerized laboratories
in 2011 with funding from NWO. Some
of these are presently underway to 
Rothera, where they will be housed in a
building specially developed for this pur-
pose (Fig. 8). This opens perspectives to 
long term presence of Dutch scientists on
Antarctica, and marks a new era in our 
country’s research on the southern conti-
nent.
Fig. 7. Map showing the stations mentioned in the text. A: Rothera, B: the Polish Arctowski, and C: the 
now buried Belgian station King Baudouin.
Fig. 8. The new building at Rothera that will house 
the four laboratory containers built at NIOZ. 
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Marine Research Facilities
The Marine Research Facilities (MRF) is a 
national structure integrated within 
NIOZ. MRF advises the Earth and Life 
Sciences branch (ALW) of the 
Netherlands Organisation for Scientific
Research (NWO) on the technical, logis-
tic and financial aspects of the National 
Programme for sea research, maintains
the national equipment pool and runs 
facilities, including several marine
research vessels. NIOZ-MRF supplies suit-
able ship capacity, dedicated technicians
and sea-going equipment to teams of 
scientists from Dutch research institutes
and universities and assists the chief sci-
entists in planning, preparation and exe-
cution of the cruises. NIOZ participates
with RV Pelagia and its equipment pool
in the Ocean Facilities Exchange Group
(OFEG), wherein ship time is exchanged 
between 6 European partners on a bar-
tering basis.
Research vessels
Research vessel Navicula is a 25 m ship
specially designed for working in the 
shallow Wadden Sea. Navicula was built
in 1980 and elongated in 1999, with
another major upgrade in 2004. This 
year, a major revision was carried out  on 
the hull platework. In 2011 RV Navicula
sailed for 165 days and worked mainly in
the Dutch Wadden Sea with a few excur-
sions to the coastal North Sea. 55 days of 
Navicula ship time were funded by NWO
within the National Programme for Sea 
and Coastal Research (ZKO) and by third
parties. In 2011 Navicula was used as a
platform for a variety of student courses
and activities for a total of 24 days.
RV Pelagia is our largest sea-going facil-
ity, a 66 m research vessel developed for
oceanographic research in coastal seas, 
on continental shelves and on the open
ocean. RV Pelagia was built in 1991 (ISM
Certified) and was designed as a multi-
purpose research vessel. Onboard scien-
tific activities include seismic surveys, the
operation of a variety of CTD and water
sampling systems, diverse biological
sampling instruments and coring devices
as well as the deployment and recovery
of deep-sea moorings and bottom
landers, including a deep-sea crawler 
(MOVE!). A major midlife refit was car-
ried out in 2010, during which all the
ship’s facilities were updated and
Pelagia was outfitted with a USBL-
system (Ultra Short Base Line) enabling
state-of-the-art communication with
underwater instrumentation.
RV Pelagia cruise programme
In 2011 RV PELAGIA sailed for 301 opera-
tional days divided over 18 cruises. The
cruise programme included two charter
cruises and one barter cruise. The first
charter cruise of 28 days was carried out 
in the subtropical North Atlantic in
October for a science team from the
University of Vienna, Austria led by for-
mer NIOZ scientist prof. dr. Gerhard
Herndl. A second charter cruise of 10
days sailed from Cadiz in November for
the University of Granada. This cruise
was led by chief chientist Prof. Menchu
Comas. Pelagia’s cruise schedule for 2011
ended with an 8-day barter cruise for
IFM-GEOMAR in the Gulf of Sirte with 
chief scientist Dr. Warner Brückmann.
The Netherlands Research Council NWO
funds seagoing science projects within
the National Programme for Sea and
Coastal Research (ZKO). In 2011, 33 days
of ship time were funded by NWO for 
the 2009-2011 ZKO STRATIPHYT cruise
that had to be postponed in 2010 
because of the midlife refit. Another 9 
days were funded by NWO for the pro-
gramme CHARLET. Furthermore, NIOZ
funded 216 days, 131 of which were to
enable ZKO programmes, 37 days were 
for matching of EU/ESF projects, charter-
ers funded 36 days and 8 days were bar-
ter days. To allow additional ship time 
for programmes that ran in previous
MARINE RESEARCH VESSELS AND FACILITIES
Erica Koning*
The NIOZ research vessel Pelagia sailed 301 operational days for 18 cruises. Of these 18 cruises, 9 were performed
within the National Programme for Sea Research (ZKO: Zee- en Kustonderzoek), 6 were EU/ESF or NIOZ programmes
and 3 were charter or barter cruises. Our active participation in the Ocean Facilities Exchange Group (OFEG) contin-
ued.
* Corresponding author: erica.koning@nioz.nl
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years but needed follow-up ship time,
NIOZ and NWO pooled resources and set 
up the VTLP programme (VaarTijd
Lopende Projecten), where NIOZ funded
70 days of ship time and NWO provided
additional funding to cover project costs.
The NiCYCLE, HYPER, PACEMAKER and 
MOCCHA programmes were funded 
within this VTLP programme.
Furthermore, NIOZ funded ship time to
enable the North Sea programmes
NORTH SEA ACIDIFICATION and CHARLET 
and the NWO Open call programme 
LONG CHAIN DIOLS. An overview of the 
2011 Pelagia cruises (including charters
and barters) is presented below; the
overview also shows cruises with Dutch
participation on foreign research vessels. 
Details of the cruises within the National 
Programme (funded by NWO) are given
in the next subchapter. 
To accommodate the cruises by RV
Pelagia, diplomatic clearance has been 
granted by Denmark (including 
Greenland), Estonia, Germany, Greece,
Iceland, Ireland, Italy, Latvia, Morocco, 
Norway, Portugal, Spain, Sweden, Tunisia 
and UK. Clearance was refused by Malta 
and Algeria failed to respond to the 
requests for clearance. Besides calling at 
homeport Texel, port calls for changes of 
crew and scientific party as well as for 
(un)loading of scientific equipment took 
place in Porto (Portugal), Lisbon 
(Portugal), Las Palmas (Spain),  Reykjavik 
(Iceland), Stavanger (Norway), Vigo 
(Spain), Cadiz (Spain), Almeria (Spain and 
Catania (Italy). 
National Programme for Sea 
Research
In 2011 the National Programme, facili-
tated by NWO/ALW grants and NIOZ ship 
time, consisted of 9 cruises, all on RV 
Pelagia. In chronological order the fol-
lowing programmes, some of which are 
highlighted below, were carried out in 
2011:
1. NiCYCLE I
2. PACEMAKER
3. STRATIPHYT
4. HYPER 
5. NiCYCLE II
6. LONG CHAIN DIOLS
7. NiCYCLE III
8. NORTH SEA ACIDIFICATION
9. MOCCHA
Pelagia Cruises departure arrival area Project Chief Scientist 
      
64PE329 Texel Texel North Sea NICYCLE N. Bale (BCG) 
64PE330 Texel Texel North Sea NOORDZEE WIND M. Bergman (MEE) 
64PE332 Texel Lisbon (P) North Atlantic PACEMAKER J-H. Kim (BCG) 
64PE334 Las Palmas (ES) Reykjavik (IS) North Atlantic STRATIPHYT C. Brussaard (BIO) 
64PE336 Gotheborg (S) Texel Baltic Sea HYPER C. Slomp (U. Utrecht) 
64PE337 Texel Texel North Sea NICYCLE/FOKUZ N. Bale (BCG) 
64PE339 Texel Texel North Sea BWN R. Witbaard (MEE) 
64PE338 Texel Texel North Sea NORMOMAP M. Bergman (MEE) 
64PE340 Texel Texel North Sea NIOZ-MONITORING H. de Haas (GEO) 
64PE341 Texel Reykjavik (IS) North Atlantic LONG CHAIN DIOLS H. de Haas (GEO) 
64PE342 Reykjavik (IS) Texel North Atlantic THOR H. van Aken (FYS) 
64PE343 Texel Texel North Sea NICYCLE/CHARLET N. Bale (BCG) 
64PE344 Texel Texel North Sea NORTH SEA ACIDIFICATION E. Jones (BIO) 
64PE345 Texel Vigo (ES) North Atlantic CORALFISH/HERMIONE M. Lavaleye (MEE) 
64PE346 Vigo (ES) Cadiz (ES) North Atlantic MEDEA G. Herndl (U. Vienna) 
64PE347 Cadiz (ES)  Almeria (ES) Alboran Sea CASALB M. Comas (U. Granada) 
63PE348 Almeria (ES) Catania (I) Ionian Sea MOCCHA G. de Lange (U. Utrecht) 
64PE349 Catania (I) Catania (I) Gulf of Sirte BARTER IFM-GEOMAR W. Brückmann (GEOMAR) 
    
Other ships     NIOZ participant / PI 
    
METEOR Cadiz (ES) Corfu (EL) Ionian Sea MOCCHA G. de Lange (U. Utrecht) 
METEOR Corfu (EL) Valletta (MT) Off Greece KM3-net H. van Haren (FYS) 
Polarstern Cape Town (SA) Punta Arenas (Cl) South Atantic AWI E. Jones  /K. Bakker  
James Cook Punta Arenas (Cl) Las Palmas (Es) South Atantic GEOTRACES M. Rijkenberg (BIO) 
Osprey Dar es Salaam (Tz) Dar es Salaam Indian Ocean GLOW J. Schilling / S. Gonzalez 
Sonne Wellington (NZ) Auckland (NZ) W. Pacific NEMESYS J. Greinert (GEO) 
Poseidon Tromsø (N) Tromsø  Off Svalbard  J. Greinert (GEO) 
Southern Surveyor Fremantle (AU) Fremantle S. Indian Ocean  J. Greinert (GEO) 
Knorr Reykjavik (IS) Isarjordur (IS) Denmark Strait Sources DSOW L .de Steur (FYS) 
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1: PACEMAKER (Past Continental 
Climate Change: Temperatures from
marine and lacustrine archives); Chief 
scientist Jung-Hyun Kim (BCG).
The PACEMAKER cruise took place from 
9 to 31 March with participants from 
NIOZ, Instituto Hidrográfico (Portugal),
Edinburgh University (UK), Bordeaux
University (France), and LNEG (Portugal).
The objectives of the ERC project
PACEMAKER were to investigate the dis-
persal of riverine material on the
Portuguese continental margin and vari-
ous other aspects of this margin. Early 
morning on 14th of March RV Pelagia
arrived at the first station off Douro
River. During the subsequent two weeks,
cruise activities focused on six transects
running approximately at a right angle
to the coastline from about 15 m down
to 2000 m water depth. Along each tran-
sect, CTD profiling and water sampling
were carried out to investigate the 
hydrographic characteristics of the 
water column, in particular the distribu-
tion and dynamics of turbid water lay-
ers. Detailed bathymetry and seismic 
profiles were acquired from each of the 
transects using multibeam echosounder
in combination with seismic. Surface
sediment cores were collected for analy-
sis of sedimentological, geochemical, 
and biological characteristics. Piston
cores were collected in the mud belt
areas to study paleoenvironmental
changes during the Holocene on dec-
adal-centennial timescales.
2: STRATIPHYT (Changes in vertical
STRATIfication and its impacts on
PHYToplankton communities); Chief sci-
entist Corina Brussaard (BIO).
The STRATIPHYT project studies the
influence of global warming on vertical 
stratification, which starts earlier in
spring and lasts longer in autumn. 
Changes in stratification will have major 
effects on the production and species
composition of phytoplankton. This will 
subsequently impact grazing, virally 
induced mortality and sedimentation 
rates, with cascading effects on ecosys-
tem functioning and biogeochemical 
fluxes. STRATIPHYT investigates how
changes in vertical stratification affect
phytoplankton communities along a
north-south gradient in the Atlantic
Ocean on a transect from the Canaries to 
Iceland, by combining advanced models 
of hydrodynamics and plankton growth 
and detailed laboratory experiments 
with representative phytoplankton spe-
cies. We have chosen for the Northeast 
Atlantic Ocean, because this is a key area
in global ocean circulation, a large sink
for atmospheric CO2, and a major deter-
minant of the climate in Western 
Europe. Furthermore, the Atlantic Ocean 
offers a gradient from weak seasonal 
stratification in the North to strong per-
manent stratification in the (sub)tropics. 
This gradient offers ideal opportunities
for the comparative study of different 
stratification regimes. Our integrated
approach of physical, chemical, and bio-
logical processes will enable a better 
understanding of the implications of
global warming for plankton growth in 
the North Atlantic Ocean.
 
3. NICYCLE II/III (The nitrogen cycle and 
changes in the carrying capacity of 
coastal waters); Chief scientist: Nicole 
Bale (BCG). 
The NICYCLE project completed 4 cruises 
onboard the R/V Pelagia; in November 
2010, February 2011, May 2011 and 
August 2011. The first 3 cruises (in col-
laboration with the FOKUZ project) sam-
pled 7 stations along the ‘Terschelling 
transit’, starting at the Dogger Bank, 235 
km from the Dutch coast, and finished 
approximately 5 km from Terschelling. 
The final cruise (shared with the 
CHARLET project) sampled along an 
extension of this transect, starting 
around 400 km from the Dutch coast.
The NICYCLE project aims to identify key 
microorganisms in the nitrogen cycle of 
selected coastal ecosystems in the 
Netherlands and examine the relation-
ships between external nitrogen loading 
and the population dynamics of these 
key players. In order to reach this aim we
have, during these cruises, collected sur-
face and bottom seawater samples as 
well as surface sediment cores, that are 
now being by different project mem-
bers. Haoxin Fan (NIOZ Yerseke) and 
Laura Villanueva (NIOZ Texel) are study-
ing the diversity of the microorganisms 
involved in the nitrogen cycle and iden-
tifying their key functional genes, diver-
sity and expression. Nicole Bale (NIOZ 
Texel) has been using intact membrane 
lipids to further examine the abundance, 
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distribution and activity of these micro-
organisms. Samples were also collected 
for single cell analyses of 15N and 13C
uptake by Nano-SIMS by Ishraga Taha
(NIOZ Texel). Alessia Moneta (NIOZ 
Yerseke) carried out on-deck incubations
in order to examine water column nitro-
gen uptake and assimilation, nitrifica-
tion and primary production using 
different substrates with 13C and 15N
additions.
4: LONG CHAIN DIOLS; Chief Scientist:
Henk de Haas (GEO)
From 7 to 22 July RV Pelagia sailed
around Iceland to collect samples within
the different types of water masses pre-
sent around the island for a series of
projects related to paleoceanographic
and climate change studies. On this 
cruise the scientific party consisted 
mainly of members of the NIOZ depart-
ment of Biogeochemistry, with addi-
tional scientists from the NIOZ 
department of Marine Geology and the
Universities of Edinburgh and Rutgers
University (New Jersey, USA). Technical
support was provided by NIOZ-MRF tech-
nicians. During the cruise a mooring
with 2 sediment traps was deployed, to 
be recovered next Summer. Seabed sedi-
ments and water column samples were
collected in order to study algae, micro-
organisms living in the deeper part of
the water column and in the sea bed
sediments and various organic com-
pounds all the above mentioned organ-
isms produce with the aim to understand 
the functioning of these organisms, their 
role in the oceanic ecosystem and to
what extend the organic molecules pro-
duced by these organisms can be used as
proxies in paleoceanographic and cli-
mate change studies. In addition benthic
foraminifera were collected for pale-
oceanographic studies.
5: MOCCHA: Chief Scientist Gert de 
Lange (Utrecht University)
In November the final cruise of the 
MOCCHA programme took place. During
this cruise 2 sediment trap moorings 
would be recovered from the Central
Mediterranean and Ionian Seas, thereby
ending the 10-year long trap series run
by Gert de Lange (Utrecht University)
and his group. The cruise turned out to
be a succession of highlights. First the
science party recovered the mooring
near Lybia that had been left behind
during the METEOR cruise in January 
because the ship failed to get diplomatic 
clearance. At the second location the 
ship intended to dredge for a mooring 
that had been lost in 2010 and had been
replaced with a new one at the same
location. During recovery it became 
apparent that the cables of the two
moorings had become entangled so 7 
sediment traps came up together,
although some were upside down. 
Finally, shortly before the end of the 
cruise on December 5 Pelagia was visited
by Sinterklaas and his 2 companions.
NIOZ North Sea Monitoring 
cruise
In addition to the ALW-funded National
Programme NIOZ funds a number of 
cruises for follow-up ship time or gen-
eral interest NIOZ projects. In 2011 a
pilot study was carried for a multi-year 
programme with participation from all 
NIOZ departments, the NIOZ North Sea 
monitoring cruise. NIOZ has the inten-
tion to continue this program by provid-
ing ship time for an annual research 
cruise in the years to come.
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From 17 June to 4 July representatives of
the NIOZ departments of Marine
Geology, Marine Ecology and Biological
Oceanography assisted by NIOZ-MRF 
technicians joined the first of a series of 
North Sea Monitoring cruises with RV
Pelagia. Chief scientist was Henk de Haas
(GEO). The research was mostly carried 
out within the Dutch sector of the North
Sea. The topics of investigation where 1) 
the seepage of methane from a natural 
gas field below the seabed through the 
water column, into atmosphere 2) a ben-
thic biological survey in various habitats
(muddy, sandy and rocky areas) in the
North Sea, 3) primary and secondary
production, zooplankton biomass and 
grazing rates 4) the role of viruses in the 
North Sea ecosystem system. The aim of 
this NIOZ North Monitoring Program is
to improve our understanding of pro-
cesses on longer term time scales and by
integrating various scientific disciplines 
come to a better understanding of the 
processes active in the North Sea.
NIOZ scientists on foreign ships
In addition to the National Programme,
NIOZ scientists participated in a number 
of cruise programmes on OFEG and non-
OFEG ships. From November 2010 until
February 2011, Elizabeth Jones (BIO) and 
Karel Bakker (MRF) sailed from Cape 
Town (South Africa) to Punta Arenas 
(Chili) on FS Polarstern Germany). In 
January and February, NIOZ technicians 
and scientists sailed on a double barter 
cruise on board the German FS METEOR 
for the MOCCHA and KM3-net pro-
grammes. In March a large scientific
party led by chief scientist Micha
Rijkenberg (BIO) joined the OFEG vessel 
RRS James Cook (UK) for the final leg of 
the ZKO programme GEOTRACES. This
cruise sailed from Punta Arenas to Las 
Palmas (Spain), where James Cook met 
up with Pelagia to transfer the Kley 
France winch and other essential equip-
ment from one ship to another. 
In May, Jack Schilling (MTM) and 
Santiago Gonzalez (BIO) boarded the 
Kenyan tugboat Osprey to recover the 
GLOW sediment trap mooring off Dar es
Salaam.
Jens Greinert (GEO) joined a number of 
cruises on foreign vessels: FS Sonne 
(Germany) on the Hikurangi Margin, 
New Zealand in March – April with a
group from the GEO department for the 
NEMESYS project, FS Poseidon 
(Germany) in August offshore Svalbard 
and RV Southern Surveyor (Australia) in 
October offshore Geraldton, Western 
Australia together with Bob Koster
(GEO). In August, Laura de Steur (FYS)
and Leon Wuis (MTM) joined RV Knorr 
for a cruise to the Denmark Strait. 
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Ocean Facilities Exchange Group
(OFEG)
OFEG’s main purpose is to use resources
from its 6 European member states effi-
ciently by bartering (exchanging) ship 
time and large equipment without the 
need to exchange money. This arrange-
ment has significant advantages because
it allows scientists access to areas of the
ocean that would otherwise be out of 
reach. Furthermore, OFEG invests in the
interoperability and exchange of marine
technicians for training and support on 
board. Within this framework, several
training cruises were organized in 2011, 
dedicated to piston coring and seismic
cooperation.
In 2011 NIOZ completed 3 barter cruises
on OFEG ships; a 30-day cruise on FS 
METEOR (BMBF Germany) for the 
MOCCHA and BIOFUN programmes fol-
lowed by a 15-day cruise on the same
ship for the KM3-net programme. The 
third and final leg of the ZKO 
GEOTRACES programme was carried out
as a 17-day barter cruise on RRS James 
Cook (NERC, UK). 
In November Yvo Witte travelled to the
Cape Verde Islands to join James Cook
for an OFEG ROV training cruise but due
to technical problems the ship could not
sail.
OFEG meetings and other inter-
national activities
This year OFEG met twice for regular
meetings, in April at IFREMER in Paris,
France and in November at NOC in 
Southampton, UK. Alongside with OFEG, 
the OFEG-TECH group met in November 
in Southampton as well.
Erica Koning participated in the UNOLS 
Research Vessel Operators Committee 
meeting (RVOC) meeting that convened 
in San Diego, USA in April. Furthermore 
she participated in the International 
research Ships Operators Meeting (IRSO) 
that convened in Seattle, USA in May. 
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Measuring pole for the
IN PLACE project
For the IN PLACE project, a Wadden Sea
observatory has been set up app. 3 km 
east of Den Helder. The observatory is 
conceived to monitor meteorological, 
hydrographical and biological variables
at high temporal resolution. To this end 
the observatory is equipped with various
sensor packages and local power supply. 
Data will be transmitted to NIOZ via a bi-
directional radio link.
Deep Sea HD video system
The surveillance of deep sea habitats or 
gear is strongly improved by the in house 
development of a new High Definition 
camera system suspended in a hopper
frame. Using the new fiber optic cable on 
the Pelagia we are now able to view live 
HD video recordings in real-time.  
Special bottom lander for East
Greenland
Intense fisheries near Greenland pre-
clude long term deployments of conven-
tional moorings for current 
measurements. A new bottom lander has
been designed to minimize damage by 
trawling activities and icebergs and has 
successfully been deployed from the 
American RV Knorr to a depth of 300 m 
during the “Sources of the Denmark 
Strait Overflow” project. The lander was 
equipped with a CTD and ADCP to meas-
ure current velocities and to determine 
the flux of fresh water. 
MARINE TECHNOLOGY
Marck Smit*, Marcel Bakker, Roel Bakker, Jan Blom, Barry Boersen, John Cluderay, Ruud Groenewegen, Johan van
Heerwaarden, Bob Koster, Martin Laan, Walther Lenting, Lars Okel, Harry de Porto, Jack Schilling, Laura de Steur, Jan-
Dirk de Visser, Leon Wuis.
As for the second half of 2010, a substantial part of the 2011 workload resulted from the support for
seagoing cruises. Support was not restricted to the RV Pelagia but included some barter-cruises with the
vessels of our OFEG partners as well, such as the Utrecht University cruise with the German vessel
”Meteor” and the GEOTRACES cruise with the UK vessel “James Cook”. In total, we have been working on 
373 projects, increasing the total amount of work with 7% as compared to 2010. Some of the major pro-
jects are highlighted below.
* Corresponding author: marck.smit@nioz.nl
IN PLACE Wadden Sea observatory with solar
panels, instruments and cabinets for control units
and batteries
An array of sensors that will move up and down 
with the tide to attain a constant monitoring
depth below the sea surface
 New HD video system in the hopper frame
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Modular laboratories for the 
Netherlands Antarctic program
In order to improve the facilities for
Dutch scientists working in the Antarctic,
NWO (Netherlands Organization for
Scientific Research) will establish a Dutch
Science Facility in collaboration with the 
British Antarctic Survey at their Antarctic
base Rothera. Because of its extensive 
experience with building containerized 
seagoing laboratories, NIOZ was
approached to be partner in building
these labs. Four of the 20 foot container 
labs will be placed in a protective enve-
lope. In 2010 the planning and engineer-
ing of the project started. Three labs 
were built in 2011 and extensively tested
in a special climate testing facility at tem-
peratures down to -25 °C, simulating the
harsh Antarctica environment.
Improvements in Piston Coring
Taking long sediment cores in the deep 
sea by piston corer is a basic, but impor-
tant technique in marine geology. As a 
result of a close collaboration with 
Ifremer (France) and NOC (UK), NIOZ has 
made substantial improvements in the
piston coring system. Thicker liners and 
stronger joints have been introduced in 
order to withstand a higher vacuum
inside the core barrel. An onsite ‘joint
adaptation machine’ was developed,
resulting in a strong, glued socket joint
connecting the liners.
Overhaul ROV
During a geology cruise on the Australian 
research vessel Southern Surveyor, the 
ROV of Ghent University could be used. 
In close collaboration with the Belgium 
technicians the ROV was overhauled at
NIOZ. For our engineers this was a new 
challenge, generating a lot of experience 
on ROV technology as well as on the vul-
nerability of these systems.
 
ROV bubbling gas sampler
To sample and quantify gas, bubbling up 
from sea bed seeps, a ROV mounted and 
operated gas sampler was required by 
the Geology Department. Our instrumen-
tation engineers developed a sampler 
with a depth rating of 6000 m, allowing 
sampling and measuring at full ocean 
depth.
The Antarctica Labs were well received by the media
Minus 25°C climate testing facility         
‘Joint adaptation machine’
ROV gas sampler during trials in the test basin.
ROV Ghent University
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Ultra Clean Dust collectors for 
Antarctica
Collecting aerial dust is a specialty by its 
own, and is normally done by the vacuum 
cleaner principle in combination with a
filter. Collecting dust in an ultra-clean 
manner for measuring trace metals 
means the sample is not to be contami-
nated by any metallic part in the sam-
pling equipment. A real challenge is the 
sampling of dust in the remoteness of 
Antarctica with limited power supply. 
One of MTec’s instrumentation engineers
tackled all these contradicting design 
specifications in an elegant solution.
Improvements in the bivalve
opening monitor
The extent a bivalve opens its valves is an 
indicator of how ‘happy’ it feels about its
environment. For the Waddenzee moni-
toring project IN PLACE, two improve-
ments were implemented. The first one 
was to make it extremely energy effi-
cient, enabling stand- alone deployments 
in bottom landers. Secondly, the monitor
was adapted for using the fragile ensis
bivalve.
State of the art geo location
equipment for birds
For the MEE bird research group, our 
electronics department developed, in 
cooperation with Cornell University
(USA), a bird tracking system that enables 
scientists to study the foraging behavior
of Red Knots in the Wadden Sea. The sys-
tem should work at high accuracy, it
should be fast and be applicable to high
numbers of birds. Moreover, the radio 
tags should fit small birds like the red 
knot and not affect their natural behav-
ior.
We developed a system of 10 receivers
mounted to poles on the tidal flats 
together with 100 tags to be attached to 
birds. The tags transmit a signal every
second, which is received by the poles. 
The delay in receiving the signal between 
the various receivers allows the position-
ing of the bird by triangulation (TDOA 
system). The calculated positions are sub-
sequently sent to the base station by 
means of GPRS.
Ultra clean dust collector in operation in the Antarctic
John Cluderay debugging the hardware
Red knot with radio tag
Example track of one red knot
Receiving tower    
Bivalve opening monitor
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Investments in digital electro-
nics
In the field of electronics, it is good prac-
tice to digitize analogue measurements
as an early step in signal processing. The
electronics department is keeping pace
by appointing a second software engi-
neer and updating hard- and software
tools.
 
Digital electronics work bench
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The DMG is a separate group within the
department of Physical Oceanography, 
funded by NWO-ALW and NIOZ, with a
NIOZ-wide and national responsibility 
for oceanographic and Polar data man-
agement. The DMG represents NIOZ and 
the Dutch academic oceanographic com-
munity within the National
Oceanographic Data Committee (NODC). 
It also serves as the National Polar Data
Centre (NPDC). The main tasks of the
DMG are to assist scientists during all
phases of a project with data manage-
ment and, secondly, to archive and keep
accessible all relevant data colected on 
NWO- and NIOZ-sponsored cruises or
field campaigns.
Ronald de Koster, senior systems analyst
and data base administrator, is responsi-
ble for all data and information systems. 
This year, the CASINO system for logging
the measurement activities onboard a 
research vessel, was installed onboard 
RV Navicula. The same system was 
installed onboard RV Pelagia in the pre-
vious year. The DMG instructed crew and
scientists how to use this system onboard 
both research vessels. In close collabora-
tion with the Geological Department,
multibeam data were processed and 
provided to the EMODNET – 
Hydrography project, contributing to a
pan-European high resolution bathyme-
try. The regular activities, such as safe-
guarding the (raw and final) data in a
secure archiving system, entering data
into the data sharing systems the DMG
manages and contributing to the 
national and European data infrastruc-
tures, were continued. Since the NIOZ 
archiving system suddenly started to dis-
integrate, a new and more secure system
was set up, tested and the data were
transferred, checked and secured. 
The NIOZ data systems are being used
very frequently. The Centralized
Oceanographic Data and Information
System (CODIS) with hydrographic data,
now contains 7195 CTD profiles from 195
cruises. It has an average of 677 hits per
day. CODIS also contains over 340,000
bottle data records from 2514 casts. The 
Corebase system with sediment core
metadata is maintained by the
Geological Department. It now contains
data on 1282 sediment cores and has an
average of 350 hits per day. In numbers,
these figures pale by the increase in
records of the Coastal Long-term Optical
Remote Sensing (COLORS) database,
with optical oceanography data. The 
COLORS database grew with 67 Million
records to over 300 Million records of
above-water optical measurements col-
lected from the NIOZ-jetty.  Biological,
morphological, chemical and physical
data from various ZKO Wadden Sea-,
North Sea- and ocean-projects are now
becoming available and accessible 
through the new ZKO data portal. In
2011 more than 3000 datasets were
downloaded from the NIOZ data bases.
Especially important for NIOZ as a whole
is expanding the scope of the NIOZ data
systems by linking these to larger
national and international systems, such
as the data infrastructures of the
National Oceanographic Data
Committee (NL-NODC) and the
European SeaDataNet and EMODNet
systems. These in turn, are the European 
contribution to global systems such as 
GMES and GEOSS.
Jan Nieuwenhuis is in charge of long
term archiving of all raw and final data
collected during cruises onboard RV
Pelagia and other research vessels. As a
member of the committee which started
to modernise the NIOZ website, he con-
tributed his experience as web-devel-
oper for the DMG to make several
project websites as well as maintaining
the cruise diaries on the NIOZ website. A 
major effort went into transferring data 
to a new archiving system, when the old
system suddenly started to disintegrate. 
The integrity of all data had to be rigor-
ously checked.
In October, the ZKO data portal, devel-
oped by Rob Louws, the national data
manager for the ZKO Wadden Sea pro-
jects, was launched. It was decided to
broaden the scope of the data portal to
include information on and data from all
ZKO projects and not limit it to the
Wadden Sea Carrying Capacity projects,
as originally intended. The ZKO data 
portal now contains information on 70
ZKO projects and links to 30 ZKO- or
ZKO-related data sets. In some cases, the
data are online available and accessible,
while in other cases the data holder can 
be contacted. The number of online
available datasets will increase, follow-
ing the ZKO Data Policy.
One special dataset to highlight is the
series of daily Temperature and Salinity
Data Management Group
Taco F. de Bruin*, Ronald X. de Koster, Jan Nieuwenhuis, Rob Louws, Ira van den Broek
Without any doubt, this year’s highlight for the Data Management Group (DMG) was the prestigeous Laureate in the
category Environment that Ronald de Koster received from The Computerworld Honors Program in recognition of his
work in the ‘… innovative application of IT to reduce waste, conserve energy, or create and implement new products,
processes, programs or services to help solve global or regional environmental problems.’
Furthermore, a new website providing an overview of and access to data collected by the Dutch Zee en Kust
Onderzoek (ZKO) – programme, was launched in 2011. Many other activities, such as those for the International Polar 
Year (IPY) data management and preserving data from the various NIOZ research projects and from the polar pro-
gramme, were continued and consolidated.
*corresponding author taco.de.bruin@nioz.nl  
http://www.nioz.nl/dmg 
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measurements of the Marsdiep inlet,
Wadden Sea. This measurement series
was started in 1861 on the Den Helder 
side of the Marsdiep and continues to
this day on the Texel side. With over 150 
years of daily measurements it is one of
the longest records of seawater surface
temperature in the world.
Ira van den Broek, the Dutch National IPY
Data Coordinator, continued to provide 
extensive support on data preservation
to the Dutch polar researchers, the Dutch 
IPY projects and the National Polar 
Programme (NPP). Now that the IPY pro-
jects are coming to an end, it is crucially 
important to ensure that the data are 
preserved as one of the major IPY lega-
cies. However, even two years after the
formal end of IPY, many scientists are still
reluctant to make the data available. Ira
van den Broek is also leading an interna-
tional project to develop an ISO19115 
compliant polar metadata profile.
The DMG staff participated in a series of
national and international meetings
related to oceanographic and Polar data 
management. At these meetings, DMG 
staff members gave 12 oral presentations 
and presented 9 posters on various
aspects of scientific data management. 
Taco de Bruin is the NIOZ representative 
in the National Oceanographic Data 
Committee (NODC) and chairs the NODC. 
As participant in the NODC, NIOZ actively 
participates in international organiza-
tions as the IOC Committee on 
International Oceanographic Data and 
Information Exchange (IODE) and the 
ICES-Working Group on Data and 
Information Management. Taco de Bruin 
is also the Acting Chief Officer of the 
SCAR Standing Committee on Antarctic 
Data Management and co-chairs the 
CODATA Task Group on Governance of 
Polar Data.
Photo: Sander Asjes NIOZ.
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Symposia
at NIOZ
International Symposium on
the Ecology of the Wadden Sea,
10-14 October.
The symposium was centered on a num-
ber of topics related to the overall focus 
of the importance of scale and connec-
tivity in the functioning of the Wadden
Sea ecosystem. Each topic was intro-
duced by a key-note, followed by a num-
ber of oral presentations. In addition, 
various poster sessions dealt with all top-
ics. In total about 125 scientists partici-
pated. The symposium was organised by
NIOZ, IMARES and Deltares and sup-
ported by ZKO and the Wadden
Academy.
The 6th International Aquatic 
Virus Workshop (AVW6), 
30 October-3 November.
Sharing the common interest of aquatic 
viruses as research field has led to the 
recurrent organization of an interna-
tional meeting. The Aquatic Virus
Workshop (AVW) has its origin in the
Algal Virus Workshop, held for the first
time in 1998 in Bergen, Norway. 
Subsequent workshops have been held
every 2-3 years. The International
Organizing Committee has decided in
2005 to expand the scope of the work-
shop from algal viruses to aquatic viruses
in order to increase the communication
among a wider range of researcher in a
steadily expanding research field.
Also during AVW6 the original idea
behind this workshop - to establish a
forum where we present the most recent
results in the field, exchange ideas, dis-
cuss new methods and developments,
meet old friends and make new, encour-
age future collaboration, and promote
the research field – still stood firmly. 
The numerical dominance of viruses in
aquatic environments is acknowledged
the last decades, and it became evident
that viruses are important regulating
factors in aquatic ecosystems. The study
of viruses infecting microorganisms, 
which make up more than 95% of the
organic carbon in the oceans and are 
responsible for driving biogeochemical
cycles, is rapidly evolving. AVW6 was
timely and has been able to attract many
new participants (86 participants in
total). Moreover, the intimacy of the
meeting, coupled with the high quality
of the science presented, has made it an
outstanding environment for allowing
graduate students and other junior
scholars to mingle with the leaders in
aquatic-virus research.
The workshop was organized by C.P.D.
Brussaard and the success of the meeting
was also the result of the support we
received from sponsors: The Gordon and
Betty Moore Foundation, the Royal
Netherlands Academy of Arts and
Sciences and Royal NIOZ.
Symposia 
elsewhere, organised by NIOZ 
scientists
Living with a warming ocean,
14-15 September.
The international CLAMER conference
“Living with a warming ocean: European 
research and public perception of cli-
mate change impacts in the marine envi-
ronment” took place at the Royal 
Flemish Academy of Belgium for Science
and the Arts in Brussels. Leading experts 
in climate change science and related 
mitigation and adaptation strategies 
addressed the audience, among them Dr.
Rajendra Kumar Pachauri, Chairman of 
the Intergovernmental Panel on Climate
Change (IPCC), Prof. Jean-Pascal van
Ypersele (vice-chair) and Ms. Manuela
Soares – Director Environment, DG 
Research & Innovation. One of the pro-
ject coordinators, Carlo Heip, also gave a 
key-note lecture. At the pre-event the
CLAMER booklet was officially unveiled,
a presentation for a wider audience on
climate change impacts on the marine
environment with Iceland as a case study 
was delivered by the other project coor-
dinator, Katja Philippart, and the 
CLAMER documentary, ‘Living with a
warming ocean’ was premiered.
An International Conference on Oman
as a Gravitational Center in the Global
Flyway Network of Migratory 
Shorebirds, 14-16 November. 
The symposium aimed to raise aware-
ness about wetlands in the Middle-East
and stressed their international impor-
tance for the world’s biodiversity. More 
specifically, it focused on the Middle-
East - East African flyway, in which Barr 
al Hikman, a large pristine coastal wet-
land in the Sultanate of Oman, is a key
wintering and stopover site for migra-
tory birds. This symposium was organ-
ized by Jim de Fouw (NIOZ), in 
cooperation with CESAR /Sultan Qaboos
University, Ministry of Environment and
Climate Affairs (MECA) Government of 
Oman, Shell Development Oman. 
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Courses at NIOZ
Nebroc and Ecolmas PhD course, 
Molecular Organic 
Biogeochemistry, 7-11 February.
The course was organised by Stefan
Schouten and Ellen Hopmans in collabo-
ration with several other members of the
BGC department. It was organized in the 
framework of the Netherlands Bremen 
Oceanography collaboration and also 
partially funded through this network.
The course consisted of lectures given by 
Stefan Schouten, Jaap Sinninghe Damsté,
Jan de Leeuw, Ellen Hopmans, Marcel
van der Meer (NIOZ), and Stephanie
Kusch (AWI-Bremerhaven). The topics 
covered included instrumental tech-
niques, biomarker lipids, organic proxies,
kerogen formation, stable isotopes and 
radiocarbon isotopes and intact polar 
lipids. In addition to the lectures there
were demonstrations of analytical equip-
ment at the BGC lab and working group
sessions led by BGC department members 
on the interpretation of analytical data.
The day was ended by student presenta-
tions in which PhD students briefly pre-
sented their (future) research project. 
The course was attended by 3 NIOZ stu-
dents and 22 external students from 
countries such as Germany, Switzerland, 
UK, France, and Spain.
Ballast water workshop 10-50 
μm: Phytoplankton and micro-
zooplankton,  28-31 March.
Hands-on workshop was held on count-
ing and assessing the viability of organ-
isms in the 10-50 micron size class
specified in the IMO Ballast water
Management Convention. The goal of 
this workshop was to discuss the differ-
ent counting methods used with their
specific strengths and weaknesses with
the goal to develop a joint ‘best method’.
The workshop was held at the Moss 
Landing Marine Laboratories (CA, USA). 
For NIOZ, Ph.D. students Isabel van der
Star and Peter-Paul Stehouwer partici-
pated. Peter-Paul Stehouwer gave an 
oral presentation entitled ‘Single cell
detection and phytoplankton viability:
application of flow cytometry and PAM
fluorometry’. The rresults of the work-
shop will be a submission to the respec-
tive IMO Committees via the member 
states involved in the North Sea Ballast
Water Opportunity (NSBWO) project.
Annual field course Marine 
Biology & Oceanography, in 
conjuction with B.Sc program 
Marine Biology of Groningen
University, 28 March-15 April.
This year there were 25 students organ-
ized in 6 groups of 4-5 students. Each
group did two thematic projects of one-
and-half week per project, with two
suites of final project presentations at 6
April and 15 April, respectively. Ten of 
twelve theme projects included field 
work in the Wadden Sea aboard RV
Navicula or in the Mok Bay. Major
themes were: Trace Metals in the
Wadden Sea, Ships as vectors affecting
biodiversity, Primary and secondary bio-
mass and production in the Wadden Sea,
The role of cryptic species in understand-
ing marine ecosystems, Biodiversity and 
disease risk in marine ecosystems,
Competition between zooplanktontivo-
rous predators in the Wadden Sea, Top-
down effects in marine ecosystems,
Archeal nitrification in the Wadden Sea,
Time series at the NIOZ jetty. Some major
themes were done twice adding up to 
overall twelve projects. The students 
were in residence at campus 'De Potvis'
with evening meals served by Catering 
Service Ruud Boom. Thanks to the enthu-
siasm of overall 33 project supervisors, in 
the end the students kindly provided an
overall very positive evaluation of the
course. Overall coordination was by 
H.J.W. de Baar, M.E. Feis, M.B. Klunder,
P.C. Luttikhuizen, M.J.W. Veldhuis.
Multibeam course ‘Advanced 
Marine Surveying for Science
and Industry’, 7-12 May. 
Block course organised by Jens Greinert*, 
as part of an integrated course in Marine
and Lacustrine Sciences of Ghent 
University, Belgium. The course deals 
with general and specific issues of multi-
beam surveying, data processing and 
map creation. Practical parts include the 
installation of a multibeam system, 
acquisition of multibeam data on board 
research vessel Navicula, and data pro-
cessing with different software packages. 
The theoretical part explains acoustic 
wave propagation, multibeam systems 
and their functioning as well as survey 
techniques and calibration. 14 students 
participated in the course, all from Ghent 
University.
*Contact person: jens.greinert@nioz.nl
FOKUZ Marine Masters Course 
‘Exploring the Wadden Sea’, 
3–14 July.
The course was organised by Herman 
Ridderinkhof and Henko de Stigter* in 
collaboration with members of all NIOZ
scientific departments. The course has its 
origin in the FOKUZ (Fundamenteel 
Onderzoek Kust en Zee) collaborative ini-
tiative of NIOZ and NIOO-CEME, and is 
part of the National Dutch Marine 
Sciences Educational Program, in which 
NIOZ participates together with universi-
ties of Utrecht, Groningen and 
Amsterdam (UvA and VU). Intended for 
masters students in studies related to 
oceanography, the course program cov-
ers all main disciplines of oceanography: 
physics – chemistry – biology – geology. 
This year, a total of 23 students from five 
different universities attended the 
course. During lectures on the first day, 
the main oceanographic disciplines were 
introduced. In the following days the 
emphasis was on practical work in the 
western Wadden Sea, onboard the 
research vessels Navicula and Stern and 
in NIOZ laboratories. In groups of three, 
students worked on various thematic 
projects: hydrography and tidal dynamics 
of the Marsdiep tidal inlet, multibeam 
imaging of migrating sand dunes in the 
tidal inlet, reconstruction of the silting-
up of a tidal channel, unraveling organic 
matter sources and food web relations 
using stable isotopes, plankton commu-
nity of the western Wadden Sea, bivalve 
filtration capacities along an estuarine 
gradient, and estimation of shore crab 
abundance on a littoral mussel bed. The 
course was concluded by two days for 
data analysis and a full final day on 
which students presented and discussed 
the results of their practical work. 
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Students were accommodated in campus 
'De Potvis' with catering arranged by
Texel Catering. Thanks to the joined
efforts of all supervisors and technical 
staff involved, the students provided an
overall very positive evaluation of the 
course.
*Contact person: henko.de.stigter@nioz.
nl
First Darwin Summer School of 
Biogeosciences was held from
4-15 July in both Utrecht and
Texel.
This summer school was an initiative of 
the Darwin Center for Biogeosciences
organized by the coordination office of
this center and Lennart de Nooijer 
(Utrecht University) and Laura Villanueva
(Royal NIOZ). 25 Master students and
early PhDs from different nationalities
attended this course that covered differ-
ent topics related to the perturbation of
the carbon cycle. The topics covered
ranged from ocean acidification, terres-
trial carbon cycle, organic geochemistry,
and microbiology. Lectures were com-
bined with practicals (modeling, paleocli-
matology, analytical techniques in
biogeochemistry, molecular biology).
Two invited speakers gave plenary lec-
tures and practical’s: Ann Pearson
(Harvard) and Howard Spero (UC Davis).
Speakers from the NIOZ included: Klaas
Timmermans (BIO), Hein de Baar (BIO),
Stefan Schouten (BGC), Ellen Hopmans 
(BGC), and Laura Villanueva (BGC).
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Regional newspapers especially enlarged 
on the work of Lodewijk van Walraven
studying the comb jellyfish (a.o. 8/1
Noord Hollands Dagblad, 8/1 Gooi en
Eemlander, 22/1 de Gelderlander, 10/3
Limburgs Dagblad). This jellyfish, native 
to the western Atlantic, invaded the
Black Sea in the 1980’s probably as a con-
sequence of ballast water exchange. 
Feeding on fish eggs and larvae, this spe-
cies is held accountable for the collapse
of the commercially important anchovy
stock in the Black Sea. Its appearance in 
the North Sea in 2006 triggered an inter-
national monitoring campaign as part of
the ‘MEMO’ project. The project, granted
3.5 million euro, aims to develop a
proper identification key, to establish the 
jellyfish’ menu and to make a risk assess-
ment for the ecosystem of the North Sea
and adjacent waters.
Of a much longer duration, lasting now 
for over four decades, is the monitoring 
of benthic fauna on the Balgzand tidal 
flat. Rob Dekker reported a remarkable
increase in the diversity of benthic fauna 
(1/8 Noord Hollands Dagblad). New spe-
cies, such as the Atlantic jackknife and
Pacific oyster, may have been introduced 
deliberately or accidentally by ballast 
water release from merchants’ ships,
whereas  species native to coastal North 
Sea waters such as common cockle, 
brown shrimp and the thin tellin may 
have settled on the tidal flats as a conse-
quence of mild winter periods. The abun-
dance of some species, such as the Baltic 
tellin, has declined relative to earlier 
times. It serves a good illustration that a 
reference to the past is helpful in estab-
lishing changes and identifying potential 
causes in a changing world.
In a full page contribution to NRC news-
paper (10/9), Kees Camphuijsen takes a
critical stance on the rescuing of individ-
ual animals such as the Emperor Penguin
‘Happy Feet’ or the stranded orca
‘Morgan’. “No matter how good the
intention”, he states, “it obscures the 
real issue; large scale destruction of
resources and habitats”.
The humpback whale showing up in the
Marsdiep area early June is the 11th juve-
nile spotted in Dutch waters since 2003 
which contrasts their absence for a
period of 3 centuries.  Equally puzzling
are the increased numbers of harbour
porpoise strandings on Dutch beaches.
Recent observations suggest an increased
coastal abundance as well as a more
southward distribution of the species. It
is unclear however, if this is the conse-
quence of a growing population, or due
to the migration from other areas of the
North Sea. In a concerted effort with
fisheries and nature conservation organi-
zations, Kees Camphuijsen advocated an
all-inclusive study to estimate the popu-
lation strength of the harbour porpoise
and to identify the causes for the 
increased number of strandings. Their 
report and recommendations have been
well received by the State Secretary for
Economic Affairs, Agriculture and 
Innovation, Henk Bleker, who will install 
a scientific steering committee for the 
research on harbour porpoise.
Jaap Sinninghe Damsté was interviewed
for Dutch Radio 1 (6/8), de Volkskrant
(5/8) and Het Parool (13/8) for his recent 
work on the climatology of East Africa,
Public Outreach
Eric Epping 
NIOZ public outreach efforts in 2011 have been made mostly by individual scientists, sharing facts and opinions on a 
changing sea as a consequence of climate change or due to more local human impact. Internationally, ‘NIOZ’ has 
been reported 433 times in newspapers, television, radio, and internet media  with a potential viewer equivalent of
over 400 million. In total 233 reports were made in national media, 22 of which in national newspapers, 2 on national 
television, 9 on national radio, and 23 in regional newspapers, overall equivalent to over 3 million potential viewers
(source: Meltwater News).
*: corresponding author eric.epping@nioz.nl Photo: Lodewijk van Walraven NIOZ
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triggered by the humanitarian crisis. He 
co-authored a Science publication on
interannual climate variability since the
last ice age, using a 25,000 years sedi-
ment record from Lake Challa, a freshwa-
ter crater lake on the lower slope of
Mount Kilimanjaro (Kenya/Tanzania).
Thick  layers of annual sedimentation 
corresponded to dry La Niña years and,
conversely, thin layers corresponded to
wet El Niño years. This finding allowed
the authors to use the thickness record
for a reconstruction of climate or, more
specifically, rainfall variability in East
Africa over the past 25,000 years. During 
the last ice age, a more stable and arid 
climate prevailed, whereas a more varia-
ble climate with extremity excursions 
developed since 3,000 years.
Extrapolation of these findings suggests
that future warming will probably inten-
sify interannual variability of East Africa’s 
rainfall, in line with climate model simu-
lations. The study strengthens the idea 
that the La Niña-El Niño indices should 
be considered an ‘early warning system’ 
for massive drought and potential 
humanitarian crises in the area.
Finally, the international media paid 
great attention to the findings of the 
Climate Change and European Marine 
Ecosystem Research (CLAMER) project, a 
collaboration of 17 institutes in 10 coun-
tries, coordinated by Katja Philippart and 
Carlo Heip. Within this project, an inven-
tory has been made of the results of 
almost 300 climate change related
research projects, that were funded by
the European Union over the past 13
years. Each of three press releases in
April, June, and September, gave rise to
reports on hundreds of news sites, news-
wires, newspapers, online media and to
radio interviews with the coordinators
and with Laura de Steur who contributed
to the synthesis of results for the press
release.
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BOARD AND SCIENCE COMMITTEE
Board
As per 31 December 2011, the Board consisted of the following members:
prof.dr.ir. P. Vellinga (chairman)  Wageningen University and Research Centre
prof.dr. E.A. Koster   Utrecht University , Faculty of Geosciences
prof.dr. J.T.M. Elzenga   CEES, Groningen University
G.F.C. van der Kamp   Naarden
ir. A. Lubbes    Fugro, Leidschendam
In the report year 2011, Board and directors convened five times, on 14 January, 24 March, 19 May, 22 September and 24 
November.
As advisor on behalf of the NIOZ Science Committee, the meetings were attended by prof.dr. W.P.M. de Ruijter (IMAU,
Utrecht University).
On behalf of the general director of NWO, the meetings were attended by drs. R.M.L. Schorno (NWO-CPI).
The minutes were made by mrs. C.S. Blaauboer-de Jong.
Science Committee
The Science Committee advises the Board and the directors with regard to the general scientific policy of the Foundation and
the Institute, she evaluates periodically the scientific programme of the institute.
As per 31 December 2011, the Science Committee consisted of the following members:
prof.dr. W.P.M. de Ruijter (chairman)  IMAU, Utrecht University, The Netherlands
prof.dr. A. Boetius    MPI for Marine Microbiology, Bremen, Germany
prof.dr. P. Burkill    PML Plymouth, United Kingdom
prof.dr. J.J. Middelburg    Utrecht University, The Netherlands
prof.dr. P. Weaver    NERC, Southampton, United Kingdom
In 2011, the Science Committee convened on Texel on 19 and 20 May.
Organogram
Board
Science Committee
Library
Mechanics, electronics, instruments
Pelagia, Navicula, Stern
Works Council
Physical Oceanography
Marine Geology
Marine Organic 
Biogeochemistry
Biological Oceanography
Marine Ecology
Molecular Biology Laboratory
Nutrients Laboratory
Data Management Group
Marine Research 
Facilities
Information & 
Presentation Centre
Facility Management
Journal of Sea Research
Management Assistant
Directorate
Ship Management & 
Logistics
Marine Technology
Human Resource 
Management
Finance, Control & 
Contracts
Communication & 
Public Relations
Organogram NIOZ, situation 31-12-2011
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Staff list
Directors and Staff
Brinkhuis H. prof. dr.
Heip C.H.R. prof. dr.
Ridderinkhof H. prof. dr.
Koning F.A. dr.
Bakker K.M.J.
Crayford S.J.
Gonzalez S.R.
Ooijen J.C. van
Kralingen P. van
Blaauboer-de Jong C.S.
Raad I. de
Finance, Control & 
Contracts
Vos T. MSc
Arkel M.A. van MSc
Berbée-Bossen J.
Boks-Visser H.
Dapper-Maas M.A.
Gootjes J.P.
Groot S.P.
Hillebrand-Kikkert A.
Honkoop P.J.C. dr.
Keijser A.
Kooijman-Biermans M.H.M.
Poleacov-Maraiala C.
Tuinen H.A. van
Wernand-Godee I.
Human Resource
Management
Vooijs P.C.
Evers J.M.E.
Dapper R.
Kuip T.
Moerbeek-Sikma S.
Mulder-Starreveld J.P.
Communication &
Public Relations
Boon J.P. dr.
Bloksma N.R.
Physical Oceanography
Aken H.M. van dr.
Maas L.R.M. prof. dr.
Eijgenraam F.
Gerkema T. dr.
Groeskamp S.
Haren J.J.M. van dr.
Heide R.H.E. van der
Hiehle M.A.
Hillebrand M.T.J.
Hout C.M. van der MSc
Jong M.F. de dr.
Nauw-van der Vegt J.J. dr.
Ober S.
Rabitti A. MSc
Steur de L. dr.
Tiessen M.C.H. dr.
Ullgren J.E. dr.
Vries J.J. de MSc.
Wagemaakers F.F.M.
Wernand M.R. dr.
Zimmerman J.T.F. prof. dr.
Data Management
Group
Bruin T.F. de MSc
Broek I.R.P. van den
Koster R.X. de
Louws R.J.
Nieuwenhuis J.
Marine Geology
Greinert J. prof. dr.
Brummer G.-J.A. prof. dr.
Boer W.
Epping H.G. dr.
Fallet U. MSc
Gaever P.A.J. van
Grove C. MSc
Haas H. de dr.
Henry-Edwards A.G. dr.
Koster B.
Mulder L.L. MSc
Nagtegaal R. MSc
Richter T.O. dr.
Steinhardt J.J. MSc
Stigter H.C. de dr.
Stuut J.B.W. dr.
Tjallingii R.H. dr.
Witte A.J.M.
Zinke J. dr.
Marine Organic
Biogeochemistry
Sinninghe Damsté J.S. prof. dr.
Schouten S. prof. dr.
Baas M.
Bale N.J. dr.
Blaga C.I. dr.
Bommel R. van
Booij K. dr.
Castañeda I.S. dr.
Tenured Scientists 
15% 
Scientific support 
25% 
Technical 
staff 
9% Ship Crews 
8% 
Services & 
Administration 
16% 
Postdocs 
11% 
PhD's 
16% 
NIOZ formation as percentage of 
total FTE's (227.24) at 31 December 2011. 
Total of employees was 254 
(undergraduate students not included) 
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Chivall D.R. dr.
Dorhout D.J.C.
Gibson R.A. dr.
Handley L. dr.
Heinzelmann S.M. MSc
Hopmans E.C. dr.
Jonge C. de MSc
Kasper S. MSc
Kienhuis M.V.M.
Kim J.H. dr.
Kool D.M. dr.
Lengger S.K. MSc
Lipsewers Y.A. MSc
Lopes dos Santos R.A.F. MSc
M’Boule-Gorr D. MSc
Meer M.T.J. van der dr.
Mets A.
Möhlmann P.J.
Moore E.K. dr.
Ossebaar J.
Panoto F.E.
Peterse F. MSc
Rampen S.W. dr.
Rekers D.M.D.
Rush D.J. MSc
Rijpstra W.I.C.
Schoon P.L. MSc
Sinke-Schoen D.G.W.
Sollai M. MSc
Stadnitskaia A. dr.
Svensson G.I.E. MSc
Verweij M.
Villanueva Alvarez L. dr.
Warden L.A. MSc
Zell C.I. MSc
Biological
Oceanography
Veldhuis M.J.W. dr.
Timmermans K.R. dr.
Arenoe-Ghita S.F.
Baar H.J.W. de prof. dr.
Bleijswijk J.D.L. van dr.
Boer M.E. de MSc
Boon J.P. dr.
Brussaard C.P.D. dr.
Calvo Diaz M.A. dr.
Clargo N.M. MSc
Crawfurd K.J. dr.
Doggen P.R.
Duyl F.C. van dr.
Evans C. dr.
Garritsen-van Arnhem 
E.M.C.
Gerringa L.J.A. dr.
Groot L.
Hegeman J.
Hoogstraten A. MSc
Immler E.U.I.
Jones E.M. dr.
Jong de J.T.M.
Klimiuk A.M. MSc
Klunder M.B. MSc
Kooijman K.
Laan P.
Lamers-Rutkauskaite A.
Liebich V. MSc
Linden M.C.J. van der
Maat D.S. MSc
Middag R. MSc
Mojica K.D.A. MSc
Müller B. MSc
Noordeloos A.A.M.
Noort G.J. van
O’Connor P.F. MSc
Oever A. van den
Ogier J.J.
Oosterhuis S.S.
Peperzak L. dr.
Poll W.H. van der dr.
Ruardij P. MSc
Rijkenberg M.J.A. dr.
Salt L.A. MSc
Schoemann V.F. dr.
Slooten C. van MSc
Snoek J.
Star I.M. van der MSc
Stehouwer P.P.V. MSc
Taha I.A.O. MSc
Vloemans M.
Witte H.J.
Marine Ecology
Veer H.W. van der dr.
Philippart C.J.M. dr.
Aarts G.M. dr.
Andresen H. MSc
Berghuis E.M.
Bergman M.J.N. MSc
Bijleveld A.I. MSc.
Bol-den Heijer A.C.
Bom R.A. MSc
Brugge M.C.
Camphuijsen C.J.
Compton T.J. dr.
Confurius-Guns V.
Daan R. dr.
Dapper R.
Dekinga A. MSc
Dekker E.
Dekker R. MSc
Diderich W.P. MSc
Dijk M.A. van MSc
Drent J. dr.
Duineveld G.C. MSc
Duijns S. MSc
Folmer E.O. MSc
Fouw J. de MSc
Freitas V. dr.
Galama Y.K.
Geest M. van der MSc
Gils J.A. van dr.
Grond K. MSc
Haastrecht E.K. van MSc
Hoek J. van der
Holthuijsen S.J.
Honkoop P.J.C. dr.
Horn J.F.T. ten
Hout P.J. van den dr.
Iperen J. van
Jansen E.J.
Jeffreys R. dr.
Jouta J. MSc
Klunder L.M.
Koolhaas A. MSc
Koutrik H.A. van
Lavaleye M.S.S. MSc
Lehmpfuhl V.V. MSc
Luttikhuizen P.C. dr.
Meer J. van der prof. dr.
Miguel S.M.
Mulder M.
Nieuwland G.
Nus T.M.C. van MSc
Oudman T. MSc
Piersma T. prof. dr.
Raad I. de
Smith J.W.
Spaans B. MSc
Stelwagen T.
Theijssen L.P.M.M.
Thieltges D.W. dr.
Veenstra M.
Walraven L. van MSc
Waser A. MSc
Watmough T.
Weerlee E.M. van
Welsh J.E. MSc
Wijnhoven S.
Witbaard R. dr.
Witte J.IJ.
Zee E.M. van der MSc
Facility Management
Berbée-Bossen J.
Boks-Visser H.
Bonne E.
Daalder R.M.
Dapper-Maas M.A.
Heerschap J.H.
Hillebrand-Kikkert A.
Lakeman R.
Trap B.
Information and
Presentation Centre
Pool W.G. dr.
Aggenbach R.P.D.
Barten-Krijgsman N.
Derksen J.D.J.
Malschaert H.
Manshanden G.M.
Nauw R.A.
Library
Grippeling R.S.M.
Bruining-de Porto M.E.
Pronk L.L.C. dr.
Editorial Office JSR
Heip C.H.R. prof. dr.
Philippart C.J.M. dr.
Watmough T.
Marine Technology
Smit M.G. MSc
Porto H.H. de
Marine Technology
Instrumentation
Heerwaarden J. van
Bakker R.
Boekel H.J.
Keijzer E.J.H.
Marine Technology
Electronics
Lenting W.A.
Groenewegen R.L.
Asjes A.J.
Cluderay J.M.N.
Franken H.
Koster B.
Laan M.
Marine Technology
Mechanical
Schilling J.
Bakker M.C.
Blom J.J.
Boersen B.
Boom L.
Gieles S.J.M.
Grisnich P.W.
Okel L.A.G.
Visser J.D. de
Witte Y.
Wuis L.M.
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Ship Management 
and
Logistics
Buisman T.C.J.
Adriaans E.J.
Alkema P.R.
Boon W.J.
Burkhard I.
Dresken J.T.
Ellen J.C.
Feij B.
Frankfort M.
Haaren J. van
Heide R. van der
Hiemstra F.
Jourdan M.T.
Kikkert K.C.
Kleine M.D.M. de
Kuijt P.
Maas J.J.M.
Nieboer A.L.
Puijman E.A.
Seepma J.
Star C.J. van der
Stevens C.T.
Vermeulen G.P.
Vis P.C.A. van der
Vorsselen W.S.F. van
Vries H. de
Vries M.J. de
Emeritus Scientists
Baars M.A. dr.
Bak R.P.M. prof. dr.
Beukema J.J. dr.
Cadée G.C. dr.
Leeuw J.W. de prof. dr.
Vooys C.G.N. de dr.
Wolf P. de dr.
Guest scientists
Cardoso J. dr.
Carreira C. MSc.
Corte D. De Msc
Fuhr F. MSc
Goeij P.J. de dr.
Hallers-Tjabbes C.C. ten dr.
Jager C. de prof. dr.
Leote C. MSc
Lok T. MSc
Santos S. MSc
Saraiva S.A. MSc
Sliwinska K.K. dr.
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Balance sheet
ASSETS 31-12-2011 31-12-2010 LIABILITIES 31-12-2011 31-12-2010
Fixed assets Capital and reserves
Intangible fixed assets -                      -                      Foundation capital -                      -                      
Tangible fixed assets 37,587            35,028            Free reserve (6,770)             (6,920)             
Designated reserve 7,104              6,847              
Special reserve fund 36,207            32,542            
37,587            35,028            36,541            32,469            
Current assets
Stocks 140                 39                   Provisions 819                 1,266              
Receivables 7,678              9,689              Long term debts 1,692              1,846              
Cash and cash equivalents 2,830              1,245              Short term debts 9,184              10,421            
10,648            10,974            11,695            13,533            
Total assets 48,235         46,002         Total liabilities 48,235         46,002         
Financial Report
Tjerk Vos*
All amounts should be multiplied by € 1000 and are rounded to the next € 1000.
Negative amounts are given in brackets.
*Corresponding author: tjerk.vos@nioz.nl
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Profit and Loss account
2011 2010 2010
actual budget actual
Profit
Grants
NWO basic funding 11,426             11,666             11,426             
NWO investment funding 6,050               2,134               6,175               
NWO additional funding 1,180               1,160               1,630               
Contributions by third parties 9,677               8,656               10,860             
Total grants 28,333             23,616             30,091             
Change project liabilities 2,872               1,265               (1,422)              
Other operating income 587                  388                  589                  
Available provisions 299                  92                    408                  
Interests received 39                    15                    15                    
 
Total other income 925                  495                  1,012               
Total profit 32,129           25,376           29,681           
Costs
Personnel costs 15,037             15,158             13,717             
Other operating costs 9,603               6,968               7,174               
Depreciation 3,171               3,780               3,584               
Allocation provisions 188                  60                    105                  
Interest paid 59                    71                    66                    
Total costs 28,058           26,037           24,646           
Operating result 4,072             (661)              5,035             
Profit appropriation (3,921)              1,524               (4,354)              
Result after profit appropriation 150                863                680                
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Cashflow statement
2011 2010
Operating cashflow
Balance income and expenses 4,072            5,035      
Adjustments
Depreciation 3,171            3,584      
Movement provision (447)              (770)       
2,724            2,814      
Moving working capital
Receivables 2,011            (4,180)    
Stocks (101)              43           
Short term liabilities (1,237)           1,480      
673               (2,658)    
7,468            5,191      
Moving working capital 7,468       5,191    
Receivables
Stocks
Short term liabilities
Investments intangible fixed assets -                    -             
Investments tangible fixed assets (5,730)           (8,586)    
Drop in investments -                    188         
Investment cashflow (5,730)     (8,398)   
Financing cashflow
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PERSONEELSLIJST
DIRECTIE 
Heip C.H.R. prof. dr. algemeen directeur  tot 01-12
Brinkhuis H. prof. dr. algemeen directeur m.i.v. 01-10
Ridderinkhof H. prof. dr. adjunct directeur
Blaauboer-de Jong C.S. directie-secretaresse
Raad I. de medewerker secretariaat
Koning F.A. dr. stafmedewerker mariene faciliteiten
Bakker K.M.J. onderzoekmedewerker
Crayford S.J. onderzoekmedewerker
Gonzalez S.R. senior onderzoekmedewerker
Ooijen J.C. van senior onderzoekmedewerker
Kralingen P. van bouwcoördinator
STAFEENHEDEN
Financiën, Controle & Contracten
Vos T. hoofd/controller
Arkel M.A. van projectcontroller tot 01-04
Berbée-Bossen J. telefoniste/receptioniste
Boks-Visser H. telefoniste/receptioniste
Dapper-Maas M.A. telefoniste/receptioniste
Gootjes J.P. projectcontroller
Groot S.P. medewerker
Hillebrand-Kikkert A.  telefoniste/receptioniste
Honkoop P.J.C. dr.  projectcontroller
Keijser A. medewerker financiële administratie
Kooijman-Biermans M.H.M. medewerker financiële administratie
Poleacov-Maraiala C. medewerker financiële administratie
Tuinen H.A. van medewerker financiële administratie
Wernand-Godee I. medewerker project administratie
Witte R.J.C. inkoper/magazijnbeheerder
Personeelszaken
Vooijs P.C. hoofd
Evers J.M.E. personeelsadviseur
Dapper R. datamanager
Kuip T.  arbocoördinator
Moerbeek-Sikma S. personeelsadviseur m.i.v. 01-09
Mulder-Starreveld J.P. medewerker
Communicatie en PR
Boon J.P. dr. manager tot 01-09
Bloksma N.R. medewerker m.i.v. 27-09
WETENSCHAPPELIJKE AFDELINGEN
AFDELING FYSISCHE OCEANOGRAFIE
Aken H.M. van dr. hoofd
Maas L.R.M. prof. dr. onderzoekleider
Eijgenraam F. automatiseringsdeskundige
Gerkema T. dr. onderzoeker
Groeskamp S. projectmedewerker tot 01-04
Haren J.J.M. van dr. senior onderzoeker
Heide R.H.E van der  senior onderzoekmedewerker m.i.v. 01-01
Hiehle M.A. senior laboratoriummedewerker
Hillebrand M.T.J. senior onderzoekmedewerker
Hout C.M. van der OIO 
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Jong M.F. de dr. postdoc tot 06-11
Nauw-van der Vegt J.J. dr. onderzoeker 
Ober S. senior onderzoekmedewerker
Rabitti A. OIO
Steur L. de dr. postdoc tenure track
Tiessen M.C.H. dr. postdoc
Ullgren J.E. dr. onderzoeker tot 31-12
Vries de J.J. OIO m.i.v. 01-03
Wagemaakers F.F.M. automatiseringsdeskundige
Wernand M.R. dr. geassocieerd onderzoeker
Zimmerman J.T.F. prof. dr. onderzoekleider tot 01-09
Data Management Group
Bruin T.F. de  datamanager
Broek I.R.P. van den datamanager IPY
Koster R.X. de senior systeemontwikkelaar 
Louws R.J. datamanager
Nieuwenhuis J. medewerker archivering
AFDELING MARIENE GEOLOGIE
Greinert J. prof. dr. hoofd a.i.
Brummer G.-J.A. prof. dr. senior onderzoeker
Boer W. senior onderzoekmedewerker
Epping H.G. dr. senior onderzoeker
Fallet U. onderzoekmedewerker  tot 01-05
Gaever P.A.J. van senior onderzoekmedewerker m.i.v. 10-01
Grove C.A. OIO
Haas H. de dr. onderzoeker
Henry-Edwards A.G. dr.  postdoc  tot 31-12
Koster B. senior electronicus m.i.v. 01-09
Mulder L.L. OIO
Nagtegaal R. OIO
Richter T.O. dr. data-analist m.i.v. 16-03
Steinhardt J.J. OIO
Stigter H.C. de dr.  onderzoeker
Stuut J.B.W. dr. postdoc tenure track
Tjallingii R.H. dr. onderzoeker
Witte A.J.M. senior laboratoriummedewerker
Zinke J. dr. onderzoeker tot 01-06
AFDELING MARIENE ORGANISCHE BIOGEOCHEMIE
Sinninghe Damsté J.S. prof. dr. ir. hoofd
Schouten S. prof. dr. ir. senior onderzoeker
Baas M. senior onderzoekmedewerker
Bale N.J. dr. postdoc
Blaga C.I. dr. postdoc m.i.v. 01-10
Bommel R. van onderzoekmedewerker
Booij K. dr. onderzoeker
Castañeda I.S. dr. postdoc tot 01-09
Chivall D.R. dr. postdoc m.i.v. 06-07
Dorhout D.J.C. onderzoekmedewerker m.i.v. 01-03
Gibson R.A. dr. postdoc tot 14-06
Handley L. dr. postdoc  m.i.v. 15-03
  tot 15-11
Heinzelmann S.M. OIO m.i.v. 01-02
Hopmans E.C. dr. onderzoeker
Jonge C. de OIO
Kasper S. OIO
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Kienhuis M.V.M. senior onderzoekmedewerker tot 01-09
Kim J.H. dr. postdoc
Kool D.M. dr. postdoc m.i.v. 01-10
Lengger S.K. OIO
Lipsewers Y.A. OIO m.i.v. 01-01
Lopes dos Santos R.A.F.  OIO
M’Boule-Gorr D. OIO m.i.v. 01-03
Meer M.T.J. van der dr. onderzoeker
Mets A. senior laboratoriummedewerker
Möhlmann P.J. senior laboratoriummedewerker tot 01-03
Moore E.K. dr. postdoc m.i.v. 01-11
Ossebaar J. onderzoekmedewerker
Panoto F.E. onderzoekmedewerker
Peterse F. OIO tot 22-03
Rampen S.W. dr. onderzoeker 
Rekers D.M.D. laboratoriummedewerker m.i.v. 01-02
  tot 15-11
Rush D.J. OIO
Rijpstra W.I.C. senior onderzoekmedewerker
Schoon P.L. OIO
Sinke-Schoen D.G.W. senior laboratoriummedewerker m.i.v. 01-01
Sollai M. OIO m.i.v. 15-05
Stadnitskaia A. dr. onderzoeker 
Svensson G.I.E. OIO m.i.v. 17-01
Verweij M. senior laboratoriummedewerker m.i.v. 01-09
Villanueva Alvarez L. dr. postdoc tenure track
Warden L.A. OIO m.i.v. 15-08
Zell C.I. OIO
AFDELING BIOLOGISCHE OCEANOGRAFIE
Veldhuis M.J.W. prof. dr. hoofd tot 22-08
Timmermans K.R. dr. hoofd a.i. m.i.v. 23-08
Arenoe-Ghita S.F.  laboratoriummedewerker m.i.v. 01-01
Baar H.J.W. de prof. dr. ir. onderzoekleider
Bleijswijk J.D.L. van dr. hoofd moleculair laboratorium
Boer M.E. de  postdoc tot 01-08
Boon J.P. dr. projectcoördinator m.i.v. 01-09
Brussaard C.P.D. dr. senior onderzoeker
Calvo Diaz M.A. dr.  postdoc tot 03-05
Clargo N.M. OIO m.i.v. 25-08
Crawfurd K.J. dr. postdoc
Doggen P.R. senior laboratoriummedewerker
Duyl F.C. van dr. senior onderzoeker
Evans C. dr. onderzoeker tenure track
Garritsen-van Arnhem E.M.C. onderzoekmedewerker
Gerringa L.J.A. dr. onderzoeker
Groot L. assistent m.i.v. 01-09
  tot 01-10
Hegeman J. senior onderzoekmedewerker tot 01-02
Hoogstraten A. OIO
Immler E.U.I. laboratoriummedewerker m.i.v. 01-01
Jones E.M. dr. postdoc
Jong J.T.M. de  senior onderzoekmedewerker
Klimiuk A.M.  OIO
Klunder M.B. OIO tot 01-06
Kooijman K. laboratoriummedewerker
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Laan P. senior onderzoekmedewerker
Lamers-Rutkauskaite A. laboratoriummedewerker
Liebich V. OIO
Linden M.C.J. van der  projectcontroller m.i.v. 01-03
Maat D.S. OIO
Middag R. postdoc
Mojica K.D.A. OIO
Müller B. OIO
Noordeloos A.A.M. senior onderzoekmedewerker
Noort G.J. van onderzoekmedewerker
O’Connor P.F. OIO m.i.v. 17-01
Oever A. van den laboratoriummedewerker
Ogier J.J. laboratoriummedewerker
Oosterhuis S.S. onderzoekmedewerker
Peperzak L. dr. projectcoördinator m.i.v. 01-09
Poll W.H. van der dr. postdoc
Ruardij P. onderzoeker
Rijkenberg M.J.A. dr. postdoc
Salt L.A. OIO
Schoemann V.F. dr. postdoc
Slooten C. van OIO
Snoek J. onderzoekmedewerker
Star I.M. van der OIO
Stehouwer P.P.V. OIO
Taha I.A.O. OIO
Vloemans M. assistent m.i.v. 01-07
Watmough T. laboratoriummedewerker
Witte H.J. senior onderzoekmedewerker
AFDELING MARIENE ECOLOGIE
Veer H.W. van der dr. ir. hoofd
Philippart C.J.M. dr. ir. onderzoeker
Aarts G.M. dr.  postdoc tot 26-11
Andresen H. OIO tot 09-02
Berghuis E.M. senior onderzoekmedewerker tot 01-12
Bergman M.J.N. ir. onderzoeker
Bijleveld A.I.  OIO
Bol-den Heijer A.C. senior laboratoriummedewerker
Bom R.A. OIO m.i.v. 01-04
Brugge M.C. laboratoriummedewerker
Camphuijsen C.J. onderzoeker
Compton T.J. dr. postdoc m.i.v. 31-10
Confurius-Guns V. onderzoekmedewerker m.i.v. 01-05
Daan R. dr. onderzoeker tot 01-08
Dapper R. automatiseringsdeskundige
Dekinga A.  senior onderzoekmedewerker
Dekker E. vakantiewerker van 17-06 tot 22-07
Dekker R.  onderzoeker
Diderich W.P. OIO tot 01-11
Dijk M.A. van postdoc m.i.v. 01-01
Drent J. dr. postdoc
Duineveld G.C. onderzoeker
Duijns S. OIO
Folmer E.O. postdoc m.i.v. 01-04
Fouw J. de OIO
Freitas V. dr. postdoc m.i.v. 01-06
Galama Y.K. laboratoriummedewerker m.i.v. 01-10
Geest M. van der  OIO tot 12-12
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Gils J.A. van dr. onderzoeker
Grond K. laboratoriummedewerker tot 21-04
Haastrecht E.K. van  onderzoeker 
Hoek J. van der laboratoriummedewerker
Holthuijsen S.J. senior laboratoriummedewerker
Honkoop P.J.C. dr. postdoc tot 01-06
Horn J.F.T. ten senior laboratoriummedewerker
Hout van den P.J. dr. postdoc  m.i.v. 01-05
Iperen J.M. van onderzoekmedewerker tot 01-06
Jansen E.J. laboratoriummedewerker tot 01-02
Jeffreys R. dr. postdoc tot 01-03
Jouta J. OIO m.i.v. 01-01
Kleine Schaars L.B.J. assistent m.i.v. 17-04
Klunder L.M. assistent m.i.v. 14-11
Koolhaas A. assistent
Koutrik H.A. van  laboratoriummedewerker tot 01-09
Lavaleye M.S.S.  onderzoeker
Lehmpfuhl V.V. OIO
Luttikhuizen P.C. dr. onderzoeker
Meer J. van der prof. dr. onderzoekleider
Miguel S.M.  laboratoriummedewerker
Mulder M. senior onderzoekmedewerker
Nieuwland G. senior onderzoekmedewerker
Nus T.M.C. van  laboratoriummedewerker tot 10-03
Oudman T. OIO
Piersma T. prof. dr. onderzoekleider A
Raad I. de projectsecretaris m.i.v. 01-07
Smith J.W. laboratoriummedewerker
Spaans B. senior onderzoekmedewerker
Stelwagen T. laboratoriummedewerker  tot 01-02
Theijssen L.P.M.M. laboratoriummedewerker m.i.v. 17-02
  tot 16-07
Thieltges D.W. dr. postdoc tenure track
Veenstra M. senior laboratoriummedewerker m.i.v. 01-05
Walraven L. van  OIO
Waser A. OIO
Watmough T. laboratoriummedewerker
Weerlee E.M. van senior laboratoriummedewerker
Welsh J.E. OIO m.i.v. 01-02
Wijnhoven S. geassocieerd onderzoeker m.i.v. 01-05
Witbaard R. dr. onderzoeker
Witte J.IJ. onderzoekmedewerker
Zee E.M. van der  OIO
HULPAFDELINGEN
FACILITAIR MANAGEMENT
Trap B.  medewerker
Bonne E. medewerker (detachering)
Daalder R.M. medewerker 
Heerschap J.H. medewerker
Lakeman R. medewerker 
INFORMATIE EN PRESENTATIE CENTRUM
Pool W.G. dr. hoofd
Aggenbach R.P.D. medewerker beheer en pr
Barten-Krijgsman N. medewerker beheer en pr
Derksen J.D.J. netwerkbeheerder
Malschaert H. netwerkbeheerder
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Manshanden G.M. medewerker
Nauw R.A.  junior netwerkbeheerder
BIBLIOTHEEK
Grippeling R.S.M. hoofd
Bruining-de Porto M.E. medewerker
Pronk L.L.C. dr.  medewerker tot 01-03
REDACTIE JOURNAL OF SEA RESEARCH
Heip C.H.R. prof. dr.  hoofdredacteur
Watmough T. medewerker
MARIENE TECHNOLOGIE
Smit M.G. hoofd
Porto H.H. de project engineer
Instrumentatie
Heerwaarden J. van hoofd
Boekel H.J. instrumentmaker
Bakker R. instrumentmaker
Keijzer E.J.H. instrumentmaker
Electronica
Lenting W.A. hoofd m.i.v. 31-01
Groenewegen R.L. senior electronicus 
Asjes A.J. electronicus
Cluderay J.M.N.  senior electronicus
Franken H. senior electronicus
Koster B. senior electronicus tot 01-09
Laan M. senior electronicus
Mechanica
Schilling J. hoofd
Bakker M.C. zeetechnicus electrotechniek
Blom J.J. senior zeetechnicus
Boersen B. medewerker m.i.v. 20-06
Boom L.  senior zeetechnicus
Gieles S.J.M. komvisser/chauffeur
Grisnich P.W. chauffeur/medewerker logistiek
Okel L.A.G. medewerker tot 31-12
Visser J.D. de zeetechnicus
Witte Y. zeetechnicus
Wuis L.M.  senior zeetechnicus
SCHEEPSMANAGEMENT EN LOGISTIEK
Buisman T.C.J. hoofd
Adriaans E.J. havenmeester/schipper
Alkema P.R. medewerker logistiekBoon W.J. medewerker
Burkhard I. gezagvoerder tot 01-08
Dresken J.T. scheepskok tot 01-03
Ellen J.C. gezagvoerder
Feij B. schipper m.i.v. 01-06
Frankfort M werktuigkundige
Haaren J. van stuurman
Heide R. van der scheepstechnicus
Hiemstra F. scheepsgezel m.i.v. 01-09
Jourdan M.T. management assistent
Kikkert K.C. hoofdwerktuigkundige 
Kleine M.D.M. de werktuigkundige
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Kuijt P. gezagvoerder m.i.v. 29-08
Maas J.J.M. scheepstechnicus
Nieboer A.L. scheepskok tot 05-07
Puijman E.A. 1e stuurman 
Seepma J. hoofdwerktuigkundige
Star C.J. van der schipper  tot 01-10
Stevens C.T. scheepstechnicus
Vermeulen G.P. scheepstechnicus
Vis P.C.A. van der machinist/motordrijver  tot 31-12
Vorsselen W.S.F. van  scheepsgezel tot 15-05
Vries H. de  scheepstechnicus/kok
Vries M.J. de  scheepstechnicus
OUD-MEDEWERKERS
Baars M.A. dr.
Bak R.P.M. prof.dr.
Beukema J.J. dr.
Cadée G.C. dr.
Leeuw J.W. de prof.dr.
Wolf P. de dr.
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Arbeidsvoorwaarden
Ontwikkelingen CAO-onderzoekinstellingen
Tijdens de onderhandelingen in november 2010 hebben werkgevers en werknemersorganisaties aan de cao-tafel voor
de onderzoekinstellingen gezamenlijk besloten de cao-onderhandelingen vooralsnog te verdagen tot maart 2011 
omdat partijen constateerden dat het in dat stadium niet haalbaar bleek om tot een adequate afspraak over de loon-
paragraaf te komen. Daarnaast was het dossier om tot nieuw, levensfasebewust personeelsbeleid te komen nog
onvoldoende uitgewerkt.
Om dat laatste te bevorderen hebben cao-partijen in de maanden februari en maart 2011 per werkgever gezamenlijk
bijeenkomsten (“Draagvlakbijeenkomsten levensfaseverlof OI”) georganiseerd voor medewerkers. Tijdens deze bij-
eenkomsten werd het “levensfaseverlof”, waarover partijen met elkaar in gesprek waren, toegelicht om het draag-
vlak hiervoor te peilen en eventueel te versterken. Tevens dienden deze bijeenkomsten om suggesties van 
medewerkers in kaart te brengen om in de uitwerking van een regeling mee te kunnen nemen.
In maart 2011 zijn de cao-onderhandelingen aan de OI-tafel vervolgd waarbij ook de uitkomsten van de draagvlakbij-
eenkomsten zijn meegenomen. In juni 2011 hebben de werknemers organisaties het bod van de werkgevers voor een 
nieuwe cao met een looptijd van 1 juli 2010 tot 1 februari 2012 afgewezen. Daarop zijn de onderhandelingen afge-
broken.
In november 2011 hebben de cao-partijen, beiden met een geactualiseerde versie van hun Nota’s van Inzet, de onder-
handelingen weer geopend. Tijdens de onderhandelingen in december is besloten dat er een aantal belangrijk pun-
ten waren die bij de achterban gesondeerd moesten worden. Partijen hebben daarop besloten in januari 2012 de 
onderhandelingen te vervolgen.
Over de definitieve uitkomst van de cao-onderhandelingen zal in het jaarverslag 2012 bericht worden.
Fusie NIOO/CEME - NIOZ
Het jaar 2011 heeft in het teken gestaan van de voorgenomen fusie tussen het NIOZ en het NIOO/CEME (zie elders in 
het jaarverslag). Door diverse geledingen is veel tijd geïnvesteerd om de voorgenomen fusie te realiseren.
Hoewel de ondernemingsraad van het NIOZ in principe niet tegen een fusie was, heeft zij om haar moverende rede-
nen (ontbreken due diligence onderzoek, financiering van het CEME –gebouw, onduidelijkheid over de financiën)
inzake de voorgenomen fusie negatief geadviseerd. De ondernemingsraad heeft uiteindelijk besloten af te zien van 
een beroepsprocedure bij de ondernemingskamer. Door de opschortingstermijn die onderdeel is van het medezeg-
genschapsproces konden de ontslagbesluiten en de arbeidsovereenkomsten door de KNAW, respectievelijk het NIOZ,
niet eerder dan 27 december aan de medewerkers van het CEME worden verstuurd. 
Arbeidsvoorwaarden op maat (AVOM)
Van de (fiscale) woonwerkvergoeding hebben in 2011 244 medewerkers gebruik gemaakt waarmee een, voor werk-
gever NIOZ financieel neutraal bedrag was gemoeid van  118940,-
De overige AVOM-doelen zijn als volgt verdeeld:
Verkoop verlofuren:    90 medewerkers
Koop verlofuren:            3 medewerkers
Fietsen:                            50 medewerkers
Vakbondscontributie: 22 medewerkers 
Individueel Klachtrecht
Koninklijk NIOZ beschikt over een regeling Individueel Klachtrecht. Deze regeling biedt werknemers de mogelijkheid
om klachten over een gedraging door of vanwege de werkgever bespreekbaar te maken en te laten onderzoeken. In
2011 zijn er bij de Klachtadviescommissie geen klachten ingediend.
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Personeel (wetenswaardigheden)
De “verantwoorde tijd” die zowel binnen als buiten het NIOZ wordt uitgevoerd, verschilt in 2011 nauwelijks met die 
in 2010.
In 2011 hebben we minder vakantie opgenomen; we hebben meer gevaren en minder dienstreizen ondernomen. Het 
werken op de thuisbasis is bijna een constante factor.
Aanwezig, 66.69
Ziek/Dokter, 2.23
CAO verloven, 1.10
Dienstreis, 7.00
Werktijd aan boord, 5.09
Feestdag, 2.10
Cursus, 0.31
Vakantie, 13.97
Thuiswerk, 1.51
2010
Aanwezig, 66.3
Ziek/Dokter, 3.09
CAO verloven, 1.02
Dienstreis, 5.30
Werktijd aan boord, 8.27
Feestdag, 1.85
Cursus, 0.29
Vakantie, 12.16
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Opleiding en training 
In 2011 is opnieuw in huis de workshop “How to write a scientific paper” gehouden, wederom gedoceerd door Stefan
Schouten en Geert-Jan Brummer. In totaal hebben hier 23 OIO-ers en/of Masterstudenten aan deelgenomen.
In 2011 is het aantal in huis gehouden workshops met drie nieuwe verder uitgebreid. Laura Villanueva heeft de work-
shop “How to give a good talk” gehouden voor 18 deelnemers, David Thieltgens heeft voor een zelfde aantal de
“How to find a PhD/Postdoc position” gegeven en last but not least hebben 19 mensen deelgenomen aan de work-
shop “How to write a succesful proposal…” met medewerking van Laura Villanueva, Marcel van der Meer, David
Thieltgens, Corinna Brussaard en Pieter Honkoop. Uit de evaluaties van deze workshops zijn inmiddels ideeën ont-
staan voor nieuwe workshops in aanvulling op het aanbod voor OIO/masterstudenten. Deze zullen in 2012 worden
gelanceerd. Al met al de realisatie van een langgekoesterde wens om het aantal workshops verder uit te breiden en 
te voorzien in een grote behoefte. 
Ook de “Dutch Course” is weer druk bezocht afgelopen jaar; in totaal heeft Lijntje Pronk 118 uur lesgegeven.
In juni en september hebben in totaal 35 cursisten deelgenomen aan de in huis georganiseerde cursus “Matlab
Fundamentals”.
Acht medewerkers zijn naar een door de RUG georganiseerde stralingscursus geweest voor niveau 5B. Wim Boer en
Rineke Gielis hebben dit nog aangevuld met 5A en Patrick Laan behaalde het diploma Stralingshygiene nivo 3.
Biem Trap en Johan van Heerwaarden hebben de cursus Praktisch leidinggeven voor operationeel managers gevolgd. 
Daarnaast zijn er nog een groot aantal individuele aanvragen gehonoreerd, van vaarbewijs tot Franse taalcursus.
Arbo en milieu
Beleid
Met betrekking tot de Risico Inventarisatie en Evaluatie (RI en E) wordt er, vanwege de doorlopende renovatie van 
het gebouw, voorafgaand aan de uitvoering van de werkzaamheden advies gegeven over de arbo- en milieuaspecten.
Voor de bouwdelen die recentelijk gerenoveerd zijn, zoals de bouwdelen die Fysische Oceanografie en Mariene
Geologie betreffen, zal komende tijd een RI en E uitgevoerd worden. Voor de afdeling Biologische Oceanografie en
voor het Ballastwater project, heeft dit in het afgelopen jaar geresulteerd in een plan van aanpak. 
Dit jaar heeft de ArboNet commissie verder gewerkt aan de arbocatalogus. Aan de eerder tot stand gekomen hoofd-
stukken Beeldschermwerk / RSI en Elektriciteit, zijn door de gezamenlijke WVOI instellingen de hoofdstukken
Bedrijfshulpverlening, Psychosociale arbeidsbelasting, Ver- en Nieuwbouw werkzaamheden toegevoegd. Het hoofd-
stuk Binnenklimaat zal in het komende jaar geïmplementeerd worden. 
Arbo- en Milieucommissie
De Arbo- en Milieucommissie heeft een adviserende en signalerende taak naar de directie en ondernemingsraad op
het gebied van veiligheid en milieu. De commissie is breed van samenstelling, met vertegenwoordigers uit verschil-
lende geledingen en afdelingen. Afgelopen jaar is er een inventarisatie gemaakt van de onderwerpen “Fitness”,
“Werkplek” en “RSI preventie”. Op de agenda staan nog de thema’s “Risicobeperking invasieve diersoorten”,
“Presentatie nieuw personeel” en “Inzameling oud plastic”.
Ongevallen
Het afgelopen jaar heeft er één ongeval plaatsgevonden. Een medewerker aan boord van één van de onderzoeks-
schepen heeft een vingertop moeten missen toen hij zich vasthield om zijn evenwicht te bewaren tijdens het slinge-
ren van het schip. Hierdoor raakte zijn vingertop bekneld tussen het schuifluik van de vaatwasmachine.
Veiligheids- en milieuzaken
Door de renovatie waarbij de laboratoria leeg opgeleverd moesten worden, is er extra chemisch afval afgevoerd naar 
de afvalverwerker. In totaal werd er in 2011 aan “laag” chemisch afval 1.592kg en aan “zwaar” chemisch afval 877kg
verwerkt, naast 390kg aan batterijen en 166kg aan TL-buizen.
Vanwege de ontwikkelingen binnen het Ballastwaterproject is er, gezien de toekomstige uitbreiding, een aanpassing
op de Watervergunning in aanvraag bij Rijkswaterstaat.
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Bedrijfsgezondheidszorg
De opvarenden van de schepen en de leden van de bedrijfsbrandweer zijn dit jaar weer periodiek gekeurd en goed 
bevonden. Ook zijn er niet-reguliere keuringen uitgevoerd voor personeel dat voer op buitenlandse schepen.
BHV organisatie
De organisatie bestaat uit een tweetal onderdelen: bedrijfsbrandweer en EHBO. Het EHBO team bestaat uit 11 leden.
De bedrijfsbrandweer bestaat momenteel uit 10 manschappen. De formatie houdt rekening met 13 manschappen 
zodat er nog vacatures te vervullen zijn. 
Om de inzetbaarheid van de leden van de bedrijfsbrandweer en de EHBO te garanderen zijn er het afgelopen jaar
diverse trainingen en cursussen gevolgd.
Ziekteverzuim
Ten opzichte van het ziekteverzuim in het jaar 2010 is het verzuim in 2011 met 1.2% toegenomen  (van 2.6% naar 
3.8%). Deze toename wordt voornamelijk veroorzaakt door een aantal langdurig zieke medewerkers.
Ziektepercentages
wp man vrouw nwp man vrouw totaal
1993 2.0 1.5 3.9 5.1 4.6 6.9 4.0
1994 2.4 1.5 5.5 5.4 5.6 4.7 4.4
1995 1.5 1.3 2.2 5.2 5.0 5.8 4.0
1996 2.0 1.7 4.5 8.4 7.2 12.1 6.4
1997 4.3 4.3 4.3 6.8 6.1 9.8 6.0
1998 4.5 4.0 12.8 5.3 3.5 13.4 5.0
1999 5.5 5.4 5.8 5.5 5.5 5.1 5.5
2000 5.6 5.8 4.9 8.6 6.9 15.6 6.8
2001 3.7 4.0 2.5 5.7 4.1 12.9 4.5
2002 3.5 3.5 3.4 5.0 3.1 13.9 4.1
2003 1.5 1.3 2.3 6.8 6.7 7.4 3.8
2004 2.5 1.8 4.6 4.3 4.2 4.9 3.3
2005 1.6 2.1 0.6 3.1 2.5 5.3 2.6
2006 2.1 1.8 2.7 5.4 5.0 7.1 4.1
2007 2.2 1.4 3.9 4.8 3.3 10.3 3.7
2008 1.4 1.5 0.9 4.2 4.4 3.9 3.8
2009 2.4 1.5 3.9 4.6 4.7 4.3              3.9
    2010 1.7 1.4 2.1 2.8 2.3 4.0             2.6
    2011 2.2 1.5 3.1 5.0 4.1 7.7              3.8
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Verslag van de ondernemingsraad
De personele samenstelling van de OR wijzigde dit jaar niet. Van een aantal leden liep de termijn af, maar de OR
heeft besloten de verkiezingen te verdagen tot na de fusie met NIOO-CEME, omdat het niet praktisch zou zijn wisse-
lingen te hebben terwijl dit dossier nog liep. Aldus was de samenstelling van de OR: vertegenwoordigers onderzoeks-
en laboratorium medewerkers: Swier Oosterhuis (plv. voorzitter) en Maarten Mulder (secretaris); vertegenwoordigers
technische en ondersteunende diensten en stafeenheden: Sander Asjes en Ruud Witte (plv. secretaris);  vertegen-
woordiger varend en havenpersoneel: Klaas Kikkert;  vertegenwoordiger personeel in tijdelijke dienst: Isabel van der
Star; vertegenwoordigers wetenschappelijk personeel: Corina Brussaard en Theo Gerkema (voorzitter). 
Op 3 februari, 30 maart, 26 mei, 12 oktober en 14 december hebben formele overlegvergaderingen met de directie
plaatsgevonden, en op 24 maart en 22 september met het bestuur. De notulen van de vergaderingen zijn te lezen op
de NIOZ intranet webpagina van de ondernemingsraad. Daarnaast  waren er diverse informele overlegvergaderingen 
met de directie.
Het overleg met de directie en het bestuur betrof in het bijzonder de fusie met NIOO-CEME (Yerseke). Op 1 april 2011
heeft de OR de adviesaanvraag ontvangen betreffende het voorgenomen besluit tot fusie. Op 16 september heeft de
OR zijn advies uitgebracht. Dit advies was negatief, met name wegens het ontbreken van een ‘due diligence’ onder-
zoek om zodoende inzicht te krijgen in de financiële risico’s van de fusie. De OR heeft op een achterbanbijeenkomst
dit advies nader toegelicht aan het personeel.
Nadat op 24 november het NIOZ bestuur een besluit tot fusie per 1 januari 2012 genomen had,  heeft de OR zich
beraden op een eventuele beroepsprocedure bij de Ondernemingskamer, maar heeft hier uiteindelijk van afgezien
omdat een eventuele nietigverklaring van het besluit en een verder voortduren van het besluitvormingsproces te 
weinig zicht boden op een helderder resultaat voor de NIOZ organisatie. Ook dit standpunt heeft de OR op een bij-
eenkomst aan het personeel toegelicht.
Overige zaken:
De ondernemingsraad heeft  positief geadviseerd aangaande de aanstelling van de nieuwe algemeen directeur Prof.
dr. H. Brinkhuis. Negatief advies werd uitgebracht aangaande de adviesaanvraag met betrekking tot de aanschaf van
het CEME gebouw in Yerseke en het aangaan van een krediet, te verstrekken door NWO.
Tenslotte werd met betrekking tot de volgende onderwerpen instemming verleend:
Regeling Zeegaande Expedities, Risico Inventarisatie & Evaluatie BIO, Uitvoeringsregeling Studiefaciliteiten.
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Verslag van de activiteiten van de PV
Schietuitje  
In  Februari zijn we met 20 leden naar de schietclub in Den Burg geweest. Hier hebben we leren schieten met handbo-
gen en kruisbogen. Na deze kennismaking werden we meegenomen naar de schietkelder waar we eerst met lucht-
buksen maar later ook met handpistolen en zelfs met zwart kruit mochten schieten (schieten met historische 
wapens). Zelf een pistool in je hand houden en ermee schieten werd unaniem als indrukwekkend ervaren.
Kindermiddag
In het voorjaar, net na de pasen was er een prachtige dag. In de binnentuin van het NIOZ hebben we toen een knut-
selmiddag georganiseerd.  Dit  begon met een eierzoektocht. Hierbij kreeg de vinder van het gouden ei een heuse 
chocolade haas. Naast het schilderen en eten van de eieren werden er zeepjes en zeepkettingen gemaakt.  Er stonden
tien picknicktafels met daaraan ongeveer dertig enthousiaste kinderen die werden geholpen door even enthousiaste 
en ijverige ouders en grootouders. De middag werd besloten met heerlijke pannenkoeken en een ijsje.
Zomer-BBQ
Het was niet helemaal onverwacht dat het ook op onze zomerbbq-dag slecht weer was.  Het stormde buiten met
windkracht 7 en er waren windstoten die nog veel harder waren.  Gelukkig hadden we dit zien aankomen en  werd
de bbq in de loods opgebouwd. Met de grote schuifdeur open en uit de wind is dit een aangenaam feestje geworden,
waarbij de studenten van de Focus cursus op een leuke manier hebben kennisgemaakt met de sfeer op ons instituut.
NIOZ-uitje
Na de zomer was het tijd voor de “sportdag”. Hiervoor moesten de deelnemers op de fiets naar het bos waar ze wer-
den  opgevangen en in teams ingedeeld. Er werd een  6-kamp  gespeeld met Texelse spelletjes als:  vuurtorenbouwen,
schatkaart puzzelen, schaapjes op het droge brengen etc.  Bij de lunch in hotel de Boschrand werd een stevige bodem
gelegd voor de rondleiding en wijnproeverij op de kroon van Texel. Hierbij hebben we geholpen met het plukken van 
de rijpe drijven, waarna de heerlijke witte wijn nog beter smaakte. Deze onverwacht prachtige warme dag werd
afgesloten met een stampotbuffet!
December
Op 5 december kwam er een verse Sinterklaas langs
die wat mensen ter verantwoording riep. Dat deed 
deze Sint heel subtiel en redelijk  aardig. Helaas bleek
dat er hier weinig gewerkt werd! De Pieten hadden 
voor de PV-leden een klein cadeautje mee gebracht.
Omdat de kerstborrel dit jaar vlak voor de kerst was
dacht we dat het niet zo druk zou worden. Dat liep 
echter heel anders. De voltallige PV gestoken in het 
nieuwe tropenuniform van de Pelagia wachtte ieder-
een op met glühwein.  Direct vanaf de start zat de
sfeer er goed in en bleef het super gezellig.  Gelukkig
was de drank voorraad eindig wat een mooi moment was om dit feest te beëindigen. Het laatste vat ging leeg,  tot de
laatste druppel. 
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Cruise rapporten 
• Bale, N. Post Cruise Report : NICYCLE/FOKUZ/CHARLET III on the R/V Pelagia, 25th May–1st June 2011.
• Bale, N. Post Cruise Report : NICYCLE/FOKUZ I & II on the R/V Pelagia, 23rd – 29th November 2010 and 8th–13th
February 2011.
• Bale, N. Cruise report CHARLET / NICYCLE 15th– 29th August 2011 R/V Pelagia.
• Bergman, M.J.N. Impact of wind farm OWEZ on the local macrobenthos community (NZW-project). Cruise 
64PE330, 17-25 February 2011, pp. 26.
• de Haas, H. North Sea Monitoring. R/V Pelagia, cruise 64PE340, Texel, 17 June to Texel, 4 July.
• de Haas, H. Long Chain Diols (LCD). R/V Pelagia, cruise 64PE341, Texel, 7 July to Reykjavik, 22 July 2011.
• de Lange, G.J., Stadniskaia, A. Cruise Report RV METEOR Cruise 83/3 Cádiz – Malta, 27 December 2010 – 22
January 2011, RISTRETTO e LUNGO, cruise Captain: Michael Schneider.
• Jones, E. Dynamics of acidification in the North Sea, RV Pelagia cruise 64PE344, Texel, 2 September, to Texel, 25 
September, 41p.
• Kim, J-H. Report of PACEMAKER cruise 64PE332 with RV Pelagia Texel – Lisbon, 09-31 March 2011.
• Lavaleye, M.S.S. and shipboard scientific crew. CoralFISH-HERMIONE cruise report of Cruise 64PE345, Texel-Vigo,
28 Sept – 14 Oct 2011 to Belgica Mound Province (CoralFISH & HERMIONE) and Whittard Canyon (HERMIONE) pp. 
47 .
• Rijkenberg, M.J.A. Geotraces West Atlantic leg 3, cruise report JC057. RRS James Cook, cruise 74JC057, 2 March-6
April.
• van der Hout, C.M. TSM Measurements summer. R/V Navicula, cruise NA0148, 29 August - 02 September.
• van der Hout, C.M. TSM Measurements autumn. R/V Navicula, cruise NA0155, 11-14 October.
• van Haren, H. Cruise report KM3NeT11: R/V Meteor cruise M83/4, 27 January-06 February, 41 pp.
• Watmough, T. IN PLACE cruise NAV07, Western Wadden Sea. R/V Navicula, cruise NA0136, PI: C.J.M. Philippart, 18
April-20 April.
• Watmough, T. IN PLACE cruise NAV08, Western Wadden Sea. R/V Navicula, cruise NA0139, PI: C.J.M. Philippart 30
May-1 June. 
• Watmough, T. IN PLACE cruise NAV09, Western Wadden Sea. R/V Navicula, cruise NA0152, PI: J. Kromkamp, 26-28 
September.
NIOZ rapporten 
• Aarts, G., Koolhaas, A., Dekinga, A., Holthuijsen, S., ten Horn, J., Smith, J., Brugge, M., Piersma, T. and van der
Veer, H. W. Benthic macrofauna in relation to natural gas extraction in the Dutch Wadden Sea. Report on the
2008 and 2009 sampling program, NIOZ-report 2011-03, Royal Netherlands Institute for Sea Research, Texel.
• Camphuysen C.J. Lesser Black-backed Gulls nesting at Texel: foraging distribution, diet, survival, recruitment and
breeding biology of birds carrying advanced GPS loggers. NIOZ Report 2011-05, Royal Netherlands Institute for 
Sea Research, Texel.
• Camphuysen, C.J., Siemensma M.L. Conservation plan for the Harbour Porpoise Phocoena phocoena in The 
Netherlands: towards a favourable conservation status. NIOZ Report 2011-07, Royal Netherlands Institute for Sea 
Research, Texel, 183pp.
• Cardoso, J.F.M.F., Nieuwland, G., Wijsman, J., Witbaard, R., van der Veer, H.W. Validation of a method for age
determination in the razor clam Ensis directus, with a review on available data on growth, reproduction and 
physiology. NIOZ-Report 2011-9, 33 pp.
• Dekker, R. Macrozoobenthosonderzoek MWTL, voor- en najaar 2009, Waterlichaam: Waddenzee (Balgzand en 
sublitorale westelijke Waddenzee). NIOZ report 2011-1, 35 pp.
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Gereedgekomen datasets
• de Jong, M.F., van Aken H.M. Mooring data profiler LOCO2-8.
• de Jong, M.F. Quality assured data series from the mooring sites LOCO2 and LOCO3 in the Irminger Sea, 2003-
2011.
• Ullgren, J.E. Gridded data of the velocity, temperature and salinity along the mooring section between
Mozambique and Madagascar, 2003 to 2010.
• van Aken, H.M. Hydrographic data GEOTRACES cruise 64PE319.
• van Aken, H.M. Hydrographic data GEOTRACES cruise 64PE321.
• van Aken, H.M. Hydrographic data GEOTRACES cruise 74JC057.
• van Aken, H.M. Hydrographic data THOR cruise 64PE342.
Mondelinge presentaties
• Abouchami, W., Galer, S.J.G., de Baar, H.J.W., Alderkamp, A.C., Middag, R., Laan, P., Feldmann, H., Andreae, M.O.
The Southern Ocean Cadmium Isotope Divide. 43rd Liège Colloquium on Ocean Dynamics, Liège, Belgium. 3 May.
• Andresen, H., Dorresteijn, I., Reise, K., van der Meer, J. Size dependent predation risk for newly settled bivalves 
demonstrated in field experiments. Benthic Ecology Meeting, Mobile, Alabama, USA, 16-20 March.
• Bendle, J., Bijl, P., Contreras, L., Pross, J., Schouten, S., Röhl, U., Pagani, M., DeConto, R., Bohaty, S., Brinkhuis, H.
and the Expedition 318 Scientists Team. Extremely warm early Eocene marine and terrestrial temperatures on the
Antarctic margin: implications for the persistent data-model mismatch problem in Greenhouse climate intervals.
European Geosciences Union, General Assembly 2011, Vienna, Austria, 3-8 April.
• Bendle, J.A., Bijl, P., Toney, J.L., Pross, J., Contreras, L., Schouten, S., Roehl, U., Tauxe, L., Huber, M., Brinkhuis, H. A
“tropical” Early Eocene marine environment on the Antarctic margin: TEX86 results from IODP expedition 318. 
AGU Fall Meeting, San Francisco, USA, 5-9 December.
• Berke, M.A., Johnson, T.C., Werne, J.P., Grice, K., Schouten, S., Sinninghe Damsté, J.S. Holocene precipitation and 
thermal coherence at Lakes Albert and Victoria, East Africa. AGU Fall Meeting, San Francisco, USA, 5-9 December.
• Bijl, P., Bendle, J., Pross, J., Schouten, S., Röhl, U., Stickley, C.E., Olney, M., Tauxe, L., Brinkhuis, H., Escutia, C. and 
the Expedition 318 scientists Team. Integrated stratigraphy of the Eocene Wilkes Land Margin, Antarctica; pre-
liminary results from IODP Expedition 318: dinoflagellate cyst and TEX86 results. European Geosciences Union, 
General Assembly 2011, Vienna, Austria, 3-8 April, 11th International Symposium on Antarctic Earth Sciences, 
Edinburgh, UK, 10-16 July and AGU Fall Meeting, San Francisco, USA, 5-9 December.
• Bijleveld, A.I., Twietmeyer, S., van Gils, J.A., Piersma, T. Reduced competition through predation: red knot preda-
tion increases individual biomass in their cockle prey. Ecology of the Wadden Sea symposium, NIOZ, 11 October.
• Blaga, C.I., Reichart, G-J., Lotter, A.F., Anselmetti, F.S., Sinninghe Damsté, J.S. Simultaneous shifts in temperature 
in Central Europe and Greenland during the last deglaciation. 25th International Meeting on Organic 
Geochemistry, Interlaken, Switzerland, 18-23 September.
• Blanchet, C.L., Lorenzen, J., Tjallingii, R., Schouten, S., Frank, M. Response of vegetation and erosion dynamics to 
changes in precipitation in the Nile River drainage basin during the African Humid Period. Goldschmidt 2011, 
Prague, Czech Republic, 14-19 August.
• Booij, K., van Bommel, R., van Aken, H., van Haren, H., Brummer, G.J., Ridderinkhof, H. Passive sampling of non-
polar compounds in the deep-ocean. RECETOX Workshop on the research needs in the global assessment of toxic
compounds. Brno, Czech Republic, 22-24 May.
• Cadée, G.C. Wat zijn ammonieten. Mythen en ideeën sinds Aristoteles. Amsterdam Hist. Ocean. Club, 
Amsterdam, 4 February, Doopsgezinden Texel, 3 March and KNNV Den Helder, 15 April.
• Cadée, G.C. Kapotte schelpen interessanter dan hele? Werkgroep Tertiaire en Kwartaire Geologie, Naturalis, 
Leiden, 13 March.
• Caley, T., Castañeda, I.S., Malaizé, B., Kim, J.-H., Giraudeau, J., Laepple, T., Caillon, N., Charlier, K., Rebaubier, H.,
Rossignol, L. High latitudes control on the Agulhas current system and possible influence on South African vege-
tation changes. International Union for Quaternary Research (INQUA) XXVIII, Bern, Switzerland, 20-27 July.
• Camphuysen, C.J. Assessing the impact of oil pollution on marine wildlife: a European perspective to study the
effects of chronic pollution and major spills on seabird populations (1950-2010). Invited oral presentation U.S.
Bureau of Ocean and Energy Management, Regulation and Enforcement (BOEMRE), Gulf of Mexico Information 
Transfer Meeting, New Orleans, Louisiana, 22-24 March.
• Camphuysen, C.J. TMAP presentatie: mogelijkheden van onderzoek aan grote meeuwen, NIOZ, Texel (for 
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International Trilateral Monitoring Committee), 17 May.
• Camphuysen, C.J. De Bruinvis als huisdier. Ecomare, 16 November.
• Camphuysen, C.J., Siemensma, M.  The harbour porpoise in The Netherlands: towards a species conservation plan.
FINPAS symposium Den Helder, 24-26 January.
• Camphuysen, C.J., Shamoun-Baranes, J., Bouten, W. Tracking foraging seabirds with high resolution: answering 
questions and questioning answers. New conceptual insights due to more high resolution observations, Wadden Sea 
Symposium Texel, 11 October.
• Camphuysen, C.J., Shamoun-Baranes, J., Bouten, W. Foeragerende kleine mantelmeeuwen op de voet gevolgd met
GPS loggers: over individuele specialisaties en onverwachte verschillen tussen de beide sexen. NOU themadag
“Tracking van vogels in hun home-range” , Nijmegen, 26 November.
• Carreira, C., Brussaard, C.P.D., Spatial distribution of microphytobenthos under viral attack. AVW6, Texel, 30 
October–3 November.
• Castañeda, I.S., Caley, T., Dupont, L.M., Kim, J-H., Sinninghe Damsté, J.S., Malaize, B., Caillon, N., Giraudeau, J., 
Schouten, S. Indian Ocean sea surface temperatures and vegetation change in SE African tropics during the past 800 
Kyr. AGU Fall Meeting, San Francisco, USA, 5-9 December.
• Castañeda, I.S., Tjallingii, R., Wang, Y., Mets, A., Sinninghe Damsté, J.S., Schneider, R., Brummer, G-J., Schouten, S.
Continental and sea surface temperature history of Southeast Africa (Zambezi River region) since MIS 3. IODP 
Symposium “Drilling from Pole to Pole”, Texel, 29 April.
• Castañeda, I.S., Tjallingii, R., Wang, Y., Mets, A., van der Lubbe, J., Brummer, G-J.A., Sinninghe Damsté, J.S.,
Schneider, R.R., Schouten, S. Coupled continental and sea surface temperature history of southeast Africa (Zambezi
River region) since Marine Isotope Stage 3. XVIII INQUA-Congress, Bern, Switzerland, 21-27July.
•  de Baar, H.J.W. Triple A: Iron, Manganese and Aluminium in the Arctic, Atlantic and Antarctic Oceans: findings of 
2007-2011 GEOTRACES. Invited colloquium, University of East Anglia, Norwich, England, 21 March.
• de Baar, H.J.W. The Arctic and its changes due to global climate change. Invited course lecture in course Arctic 
Engineering, University Delft, Delft, 30 May.
• de Baar, H.J.W. Southern Ocean Iron Fertilization, Invited keynote lecture at 43rd International Liège Colloquium on 
Ocean Dynamics, Liège, Belgium, 2 May and Modeling and Synthesis of Southern Ocean Natural Iron Fertilization
Workshop, Woods Hole Oceanographic Institution, Woods Hole, USA, 27 June.
• de Baar, H.J.W. Ocean Iron Fertilization and the Global Carbon Cycle, invited course lecture Darwin Summer School 
for PhD candidates, Utrecht, 4 July.
• de Baar, H.J.W. GEOTRACES in The Netherlands, progress report 2010-2011, annual meeting international scientific 
steering committee GEOTRACES, Xiamen, China, 2 September.
• de Baar, HJ.W. What have we learned from Cadmium isotopes in the oceans ? GEOTRACES West Atlantic post cruise 
meeting, Barcelona, Spain, 30 September.
• de Baar, H.J.W. course lectures Polar Ecosystems, Groningen University, 2 November.
• de Baar, H.J.W. Distributions, Sources and Cycling of Dissolved Iron in the Polar Oceans, National Polar Symposium 
‘Exploring Polar Regions 100 Years since Amundsen’, Utrecht, 14 December.
• de Baar, H.J.W. Polarstern expedition ANT XXIV/3 and the special issue of Deep-Sea Research, at the occasion of pres-
entation of the first copies of this special issue, NIOZ, Texel, 16 December. 
• de Baar, H.J.W., Middag, R., Laan, P. Dissolved Aluminium and Manganese in the Arctic-Atlantic-Antarctic Oceans. 
43rd Liège Colloquium on Ocean Dynamics, Liège, Belgium, 2 May.
• de Bruin, T.F. The Netherlands National Oceanographic Data Committee (NL-NODC). Organisation and implementa-
tion of a national, distributed oceanographic data exchange system. Kick-off meeting project: Kennissysteem BES-
eilanden, IJmuiden, 13 January.
• de Bruin, T.F. The Netherlands National Oceanographic Data Committee (NL-NODC). Organisation and implementa-
tion of a national, distributed oceanographic data exchange system. Workshop Hergebruik van Hydrografische 
Informatie, Delft, 1 February.
• de Bruin, T.F., The distributed data access architecture of the Netherlands National Oceanographic Data Committee. 
The designated infrastructure for ZKO and WaLTER. WaLTER-LifeWatch Exchange Meeting, Texel, 4 April.
• de Bruin, T.F. The distributed data access architecture of the Netherlands National Oceanographic Data Committee. 
Wat NODC en IHM voor elkaar kunnen betekenen. Vergadering Informatie Huis Marien (IHM) Data Project Groep, 
Utrecht, 5 April.
• de Bruin, T.F. “Mevr. Van Loon, komt WaLTER buiten spelen?”, Hoe IHM, NODC, WaLTER en partners samen veel 
meer zijn dan de som der delen. IHM Kennisdag, Den Haag, 21 April.
• de Bruin, T.F. “Eenmaal gemeten, veelvuldig gebruikt”, De data toegangs-infrastructuur van de Nationale 
Oceanografische Data Commissie (NODC). Hydrographic Society of the Benelux (HSB) workshop, Den Haag, 19 May.
• de Bruin, T.F. Standing Committee on Antarctic Data Management (SCADM) Report to the SCAR ExCom. SCAR Chief 
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Officers & Executive Committee meetings, Edinburgh, United Kingdom, 16-19 July.
• de Bruin, T.F. International Perspectives and New Developments in Antarctic Data Management. 8th Spanish
Symposium on Polar Studies, Palma de Mallorca, Spain, 7-9 September.
• de Leeuw, J.W. On the morphology and chemistry of (micro)fossils: Matches, mismatches and kerogen. 
Goldschmidt 2011, Prague, Czech Republic, 14-19 August.
• de Leeuw, J.W. Back to the future –On the fingerprints of climate and climate change. The 12th Work Shop, 
International Research Groups Frontiers in Sciences (3), King Saud University, Department Geosciences, Riyadh, 
Saudi Arabia, 4 December.
• de Steur L. An overview of changes in freshwater in the Arctic during the last decade, Colloquium at IMAU,
Utrecht University, 13 December. 
• de Stigter, H.C. Sediment dynamics of submarine canyons – a case study of the Whittard Canyon. Geoflex lecture,
Vrije Universiteit Amsterdam, 3 December.
• de Stigter, H.C. New insight in sediment dynamics of the Whittard Canyon, Celtic margin. Mini-symposium 
University of Angers, Angers, France, 15 December.
• Drent, J., Dekker, R. Lange termijn veranderingen van het macrozoobenthos in de sublitorale westelijke 
Waddenzee en het belang van mosselvoorkomens voor de biodiversiteit. Mossel studiedag Yerseke, 25 February.
• Drent, J. Macrozoobenthos. Introductory lecture for Van Hall-Larenstein. NIOZ, 20 June.
• Drent, J. Long-term trends in marcozoobenthos communities in the Wadden Sea. The 3rd Korea-CWSS Joint
Monitoring - A comparative analysis on Monitoring of Tidal Flats, Mokpo, Korea, 26-30 September.
• Duineveld, G., Lavaleye, M., Witbaard, R., Bergman, M. Deep-sea research at the Marine Ecology Department of 
Royal NIOZ. Meeting with IHC, NIOZ, 25 October. 
• Evans, C., Brussaard, C.P.D. Life and death due south: the viral perspective. AVW6, Texel, 30 October–3 November.
• Folmer, E.O., Philippart, C.J.M, van der Meer, J., Dankers, N., Jansen, J.M., Büttger, H., Millat, G. Cross border pop-
ulation dynamics of intertidal mussel beds. International Symposium on the Ecology of the Wadden Sea, Texel, 
10-14 October.
• Freitas, V., van der Veer, H.W. Applicability of dynamic energy budgets for analysing growth conditions in multi-
cohort temperate epibenthic species. DEB2011 Symposium, Lisbon, Portugal, 13-15 April.
• Freitas, V., Kooijman, S.A.L.M., van der Veer, H.W. Climate-induced changes in estuarine predator-prey systems: a 
bioenergetics approach. ECCLIMA - Estuaries in a changing climate, Porto, Portugal, 5-8 April.
• Freitas, V., Kooijman, S.A.L.M., van der Veer, H.W. Latitudinal trends in nursery quality of temperate coastal areas
for juvenile flatfish. 8th International Flatfish Symposium, IJmuiden, 5-11 November.
• Gerkema, T. The Traditional Approximation (TA) in geophysical fluid dynamics. Facultad de Ciencias Físicas y 
Matemáticas, Universidad de Chile, Santiago, Chile, 29 November.
• Greinert, J., Veloso, M., Mienert, J., James, R., Pfannkuche, O. Hydroacoustic, geochemical and visual studies of 
methane release from the shelf and slope offshore West Spitzbergen. AGU Fall Meeting, San Francisco, USA, 5-9 
December.
• Heimhofer, U., Thierry, A., Schouten, S., Richter, J., Kujau, A., Hochuli, P.A. Assessing the response of terrestrial 
vegetation to the mid-Cretaceous Oceanic Anoxic Event 2 using stable isotope and biomarker proxies. AGU Fall
Meeting, San Francisco, USA, 5-9 December.
• Hoekstra, P., Buschman, F., Hoitink, A.J.F., van der Vegt, M., Burgers, P., Pandupermana, R., Tarya, A., Hadi S., 
Nagtegaal, R., Amburwulan, W., Mannaerts, C., Nugues, M.M., van Duyl, F.C., Christianen, M., van Katwijk, M.,
Bouma, T. From river basin to barrier reef: an integrated approach to land-sea interaction in tropical waters. 
World Delta Summit, Jakarta, Indonesia, 21-24 November.
• Hoogstraten, A., Timmermans, K.R., de Baar, H.J.W. Combined effects of light and inorganic carbon on Southern 
Ocean phytoplankton. EPOCA annual meeting, Brussels, Belgium, 9-13 May.
• Hopmans, E.C. Ladderanes revealed: An application of LC/MS in organic biogeochemistry. De Nederlandse 
Vereniging voor Massaspectrometrie, Utrecht, 7 April.
• Hopmans, E.C. Tetraether membrane lipids: from microbial ecology to ancient sea water temperatures.
Netherlands Metabolomics Centre, Leiden University, 13 April.
• Houben, A.J.P., Bohaty, S.M., Schouten, S., Reichart, G-J., Sluijs, A., Brinkhuis, H. New insights in the onset of
Antarctic glaciations. European Geosciences Union, General Assembly 2011, Vienna, Austria, 3-8 April and 11th
International Symposium on Antarctic Earth Sciences, Edinburgh, UK, 10-16 July.
• Huguet, C., Kim, J-H., Schouten, S., Rosell-Melé, T. Constraints on the application of the TEX86 temperature proxy
in the Mediterranean. European Geosciences Union, General Assembly 2011, Vienna, Austria, 3-8 April.
• Jouta J., Piersma T., van der Veer H.W. Food web structures in the Wadden Sea. Wadden Sea Young Scientists
Meeting, 13 December and Wadden Sleutel Meeting, 15 December.
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• Kim, J.-H. SST records in the Tropical Atlantic. ACER-INTIMATE joint workshop, Bordeaux, France, 2-6 October. 
• Kim, J.-H., Moreira-Turcq, P., Zell, C., Pérez, M., Mortillaro, J.-M., Abril, G., Sinninghe Damsté, J.S. Tracing soil 
organic matter in the Amazon River and its main tributaries. 4th HYBAM Scientific Meeting, Lima, Peru, 6-9 
September.
• Kooi, B., van der Meer, J. Bifurcation theory, adaptive dynamics and dynamic energy budgets. Second 
International DEB Symposium, Lisbon, Portugal, 13-15 April.
• Laan, P., Klunder, M.B., Bauch, D., Middag, R., Thuróczy, C.E., de Baar, H.J.W., Gerringa, L. IPY – GEOTRACES 
Dissolved Fe in the Arctic Ocean. 43th Liege Colloquium, Liege, Belgium, 4-6 May.
• Lavaleye, M.S.S. The different phyla of the animal kingdom. NJN-SWG camp (Zoka), Heinkenszand, 10 August.
• Lavaleye, M.S.S. Koudwater koralen. Hoe overleven ze in de diepzee, en zijn het hotspots van biodiversiteit? 
Paleobiologische Kring, NIOZ, 16 December.
• Lavaleye, M.S.S., Witte, J.IJ. Sea anemones of the Netherlands. NJN-SWG camp (Zoka), Heinkenszand, 9 August.
• Lavaleye, M.S.S., Duineveld, G., Mienis, F., Bergman, M., Davies, A., Roberts, M., Ross, S. Coldwater corals in the 
Gulfstream (Cape Lookout, NC) - First results. Annual meeting HERMIONE, Estepona, Spain, 11-15 May.
• Lavaleye, M.S.S., Duineveld, G.C.A., Smit, M. Ecology & Deep Sea Mining. Workshop Resource Scarcity, Ministry of
Foreign Affairs, Den Haag, 7 December.
• Lavaleye, M.S.S., Duineveld, G.C.A., van der Beld, I. Fish, macrofauna and oxygen demand in coldwater coral hab-
itats in the NE Atlantic. CoraFISH annual meeting, Heraklion, Greece, 31 October-4 November.
• Lengger, S.K., Hopmans, E.C., Pitcher, A., Reichart, G-J., Sinninghe Damsté, J.S., Schouten, S. “Hot” glycolipids and 
“cold” phospholipids – the TEX86 of intact polar lipids. Darwin Days 2011, Veldhoven, 7-8 February.
• Lengger, S.K., Kraaij, M., Baas, M., Hopmans, E.C., Sinninghe Damsté, J.S., Schouten, S. Differential degradation 
of intact polar lipid GDGTs upon oxidation of a turbidite sediment. 25th International Meeting on Organic
Geochemistry, Interlaken, Switzerland, 18-23 September.
• Liebich, V. Understanding (marine) invasions through the application of a comprehensive framework. 7th
International Conference on Marine Bioinvasions, Barcelona, Spain, 23-25 August.
• Luttikhuizen, P.C. Marine ecosystems. Lectures for BSc students, University of Groningen, 15 March.
• Luttikhuizen, P.C., Bol, A., Cardoso, J., Drent, J. The role of cryptic species in understanding marine ecosystems.
The case of the polychaete worm Scoloplos armiger. Lecture for BSc students, Texel, 28 March.
• Luttikhuizen, P.C. Estimating marine connectivity from genetic markers and the factor time. International 
Wadden Sea Symposium, Texel, 10-14 October.
• Maas, L. May swimming be obstructed by dead water? University of Porto, Portugal, 2 February.
• Maas, L. Tide-topography interaction? Les Houches conference, 7 February.
• Maas, L. Internal waves in stars and oceans. University of Porto, Portugal, 16 February.
• Maas, L. Internal waves and wave attractors: theory and experiments, University of Lisbon, Portugal, 3 May.
• Maas, L. Onderwatergolven, Studium Generale NLDA (Dutch Navy), 6 December.
• Maas, L., Harlander, U. Tide-topography interaction? International symposium on stratified flows, ISSF2011, 
Rome, Italy, 23 August.
• Marino, G., Zahn, R., Ziveri, P., Kim, J.-H., Hall, I.R., Rodríguez-Sanz, L., Mortyn, P.G. Potential impacts of the 
Agulhas Leakage on the Atlantic Meridional Overturning Circulation during glacial, deglacial, and interglacial 
times. European Geosciences Union, General Assembly 2011, Vienna, Austria, 3-8 April.
• Mojica, K.D.A, Brussaard, C.P.D. Viral lysis and grazing rates of microbes along a stratification gradient in the 
Northeastern Atlantic Ocean. AVW6, Texel, The Netherlands, 30 October–3 November.
• Mueller B., van Duyl, F.C. Dissolved Organic Matter (DOM) in the ocean. Tropical Marine Biology course of the 
University of Amsterdam, Curacao, 4–29 April. 
• Mueller, B., van Duyl, F.C. The bottom of coral reefs: A net source of DOC. 35th AMLC meeting, San José, Costa 
Rica, 23-27 May.
• Mueller, B., van Leent, P., van der Zande, R., van Duyl, F.C. Algal-driven bioerosion on Caribbean coral reefs? A 
Hypothesis. 2nd Young Marine Research Network Meeting (Youmares 2.0), Bremerhaven, Germany, 8-10 
September.
• Nagtegaal, R., van den Berg, G., Pascher, K., Boer, W., Hantoro, W., Brummer, G.-J.A. Impact of climatic and
anthropogenic changes in the Berau delta/barrier reef system. World Delta Summit 2011, Jakarta,  Indonesia, 22
November.
• Nagtegaal, R., van den Bergh, G., Pascher, K., Boer, W., Hantoro, W., Brummer, G.-J.A. High-resolution LA-ICPMS
geochemistry and luminescence scanning of corals: MPI Mainz, Mainz, Germany, 2 August.
• Nauw, J.J, Merckelbach, L., Ridderinkhof, H. Ferry-based observations of the transport of total suspended matter 
through the Texel inlet. International Symposium on the Ecology of the Wadden Sea, Texel, 10-14 October.
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• Niemann, H., Wirth, S.B., Stadnitskaia, A., Gilli, A., Anselmetti, F.S., Sinninghe Damsté, J.S. Schouten, S., Hopmans, 
E.C., Lehmann, M.F. Validation and application of a novel, terrestrial biomarker-based paleothermometer to 
Holocene sediments of Lake Cadagno, Switzerland. European Geosciences Union, General Assembly 2011, 
Vienna, Austria, 3-8 April.
• Ober, S., de Baar, H.J.W., Keijzer, E., Laan, M., Smit, M., Rijkenberg, M., Laan, P., Gerringa, L., Bruland, K., Biller, D.,
Middag, R., Klunder, M., The NIOZ Ultra Clean CTD-system with the newly developed “butterfly” watersamplers, 
Badan Pengkajian dan Penerapan Teknologi (BPPT), Jakarta, Indonesia, 9 February and GEOTRACES GP13 cruise
planning meeting, CSIRO Marine & Atmospheric Research, Hobart, Tasmania, Australia, 18 February (+ via tel-
econferencing link: NIWA Centre for Physical and Chemical Oceanography, Department of Chemistry, University 
of Otago, Dunedin, New Zealand), 17 February.
• Pancost, R.D., Taylor, K., Hollis, C., Handley, L., Rees-Owen, R., Crouch, E.M., Schouten, S. Response of continental
biogeochemical processes to short and long-term global warming. Goldschmidt 2011, Prague, Czech Republic,
14-19 August.
• Peterse, F., van der Meer, J., Schouten, S., Weijers, J., Fierer, N., Jackson, R.B., Sinninghe Damsté, J.S. Revised cali-
bration of the MBT-CBT paleothermometer based on branched tetraether membrane lipids of soil bacteria. AGU 
Fall Meeting, San Francisco, USA, 5-9 December.
• Peterse, F., van der Meer, J., Weijers, J., Fierer, N., Jackson, R., Kim, J-H., Schouten, S., Sinninghe Damsté, J.S. 
Simplification and recalibration of the MBT/CBT paleothermometer based on branched tetraether lipids in glob-
ally distributed soils. 25th International Meeting on Organic Geochemistry, Interlaken, Switzerland, 18-23 
September.
• Philippart, C.J.M. Hoe verandert ‘t klimaat onze Waddenzee? CLAMER Public Evening Lecture, Texel, 8 June.
• Philippart, C.J.M. Iceland – A land of fire, ice and climate change. CLAMER conference: Living with a warming
ocean, Brussels, Belgium, 14-15 September.
• Philippart, C.J.M. Remote Sensing at NIOZ*: modest efforts, significant needs. Meeting “Centre for Remote
Sensing and Earth Observation processes (VITO-TAP)”, Mol, Belgium, 16 November.
• Philippart, C.J.M. Remote Sensing within IN PLACE. Meeting of Steering Committee of Monitoring Inland and
Coastal waters with the APEX Sensor (MICAS), Brussels, Belgium, 17 November.
• Philippart, C.J.M., de Raad, I. WaLTER: Wadden Sea Long-Term Ecosystem Research. Meeting “Programma Rijke 
Waddenzee”, Leeuwarden, 15 November.
• Philippart, C.J.M., Baptist, M.J., Daams, M.N., Ens, B.J., Folmer, E.O., Hanssen, L., Herman, P.M.J., Sijtsma, F.J., van 
der Veer, H.W., Vugteveeen, P. Towards a better understanding of long-term changes in the Wadden Sea. WS2011 
Symposium, Texel, 10-14 October.
• Piersma, T. About the future of our meadowbirds. Presentation for Skriezekrite Idzegea, 14 January. 
• Piersma, T. Global flyway connections. Lecture at symposium on the occasion of the retirement of Jose Siersema, 
University of Groningen, 10 February.
• Piersma, T. Seeing the wood for the trees in Wadden Sea research. Work visit Wadden Sea team of the Dutch gov-
ernment, NIOZ, 21 February.
• Piersma, T. The Wadden Sea, a globally connected ecosystem. AEWA Workshop, Wilhelmshaven, Germany, 22
March.
• Piersma, T. The world in turmoil: fate of the shorebirds. Public Lecture University of Groningen, 4 April.
• Piersma, T. Demographic studies on meadowbirds. Workshop Kenniskring Weidevogels, Utrecht, 14 April.
• Piersma, T. The Wadden Sea as a link in an international chain. UNESCO-lecture, Waddenacademie, Leeuwarden, 
2 May.
• Piersma, T. Flying the tightrope: migration ecology in May. Spotlight Lecure, Faculty of Mathematics and Natural 
Sciences, University of Groningen, 9 May.
• Piersma, T. The enormous international values of the Bohai mudflats, China. WWF-Bohai Bay Seminar, Zuidong, 
China, 18 May. 
• Piersma, T. Ecological drivers of flyway-scale distributional changes in shorebirds in the Anthropocene. Eighth 
Kristineberg Symposium on Animal Migration, Wenner-Gren Foundations and Royal Swedish Academy oif 
Sciences, Kristineberg, Sweden, 8-11 June.
• Piersma, T. The flexible phenotype and the evolution of migration of shorebirds. MEME lecture, University of
Groningen, 12 September.
• Piersma, T. Mudflats and meadows, about the lasting qualities of the northern Netherlands. OESO workshop,
Province of Friesland, Vlieland, 13 September.
• Piersma, T. Disease avoidance as part of a life-history: correlates with habitat choice & migration strategies. 
International seminar on infectious wildlife disease, Netherlands Institute for Ecology, Wageningen, 20 
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September.
• Piersma, T. A review of Wadden Sea research projects in ecology. Lecture for Dutch conservation buffs, NIOZ, 30
September.
• Piersma, T. Habitat selection in shorebirds. Seminar at the Estacion Biologica de Donana, Sevilla, Spain, 18
October.
• Piersma, T. Annual cycles: ecological and physiological aspects. Lecture series, Course Ecological Interactions, 
University of Groningen, 25 October.
• Piersma, T. Conservation ecology of red knot. Animal Migration Course, Lund University, Lund, Sweden, 27 
October.
• Piersma, T. Global flyway ecology. Lecture World Wildlife Fund, Vorden, 7 November.
• Piersma, T. Global connectivity of flyways. Shorebird Symposium at the Sultan Quaboos University, Muscat, 
Oman, 14 November.
• Piersma, T. Cultured nature. Domela Nieuwenhuis Lecture, Heerenveen, 20 November.
• Piersma, T. The demography of black-tailed godwits. Lecture Membership Council It Fryske Gea, Olterterp, 13 
December.
• Piersma, T. The flexible phenotype: environment-organism feedbacks and the understanding of evolutionary 
phenomena. Nature of Life lecture, Vrije Universiteit Amsterdam, 13 December.
• Piersma, T., Pruiksma, S. The music of migration. Public performance, Britswert, Friesland, 21 April, Public perfor-
mance, Springtij Festival, Hoorn, Terschelling, 1 October and Public evening performance, Lund University, Lund,
Sweden, 27 October.
• Piersma, T. and many others. What good is SIBES? Monitoring macrozoobenthos in the Wadden Sea. Wadden Sea 
Symposium, NIOZ, Texel, 10-15 October.
• Piersma, T., Groen, N, Kentie, R., de Goeij, P., Verheijen, B., Hooijmeijer, J. A modern landscape ecology of Black-
tailed Godwits. Annual Conference International Wader Study Group, Strathpeffer, Scotland, 23-26 September.
• Rabitti, A. Physics in the sea: What’s happening underneath the surface? FOKUZ Marine Master Course, Texel,
3-15 July.
• Rabitti, A., Gerkema, T. BBOS Autumn Symposium, Oranjewoud, 26-28 October.
• Rabitti, A., Maas L.R.M. Internal inertial wave characteristic paths in a sphere and in a spherical shell”. EGU 
General Assembly, Vienna, Austria,3-8 April. 
• Rampen, S., Willmott, V., Kim, J-H., Uliana, E., Schefuß, E., Sinninghe Damsté, J., Schouten, S. A reappraisal of 
long-chain diol proxies. 25th International Meeting on Organic Geochemistry, Interlaken, Switzerland, 18-23
September.
• Rijkenberg, M.J.A., Gerringa, L.J.A., Laan, P., Schoemann, V., Middag, R., van Heuven, S.M.A.C., Salt, L., Jones, 
E.M., van Aken, H.M., de Baar, H.J.W. GEOTRACES: Dissolved Fe in the Western Atlantic Ocean, distribution,
sources, sinks and cycling, Goldschmidt conference, Prague, Czech Republic, 14-19 August. 
• Rijkenberg, M.J.A., Gerringa, L.J.A., Laan, P., Schoemann, V., Middag, R., van Heuven, S.M.A.C., Salt, L., Jones, 
E.M., van Aken, H.M., de Baar, H.J.W. Dissolved Fe in the Western Atlantic Ocean: distribution, sources, sinks and
cycling, 43rd Liège Colloqium, Liège, Belgium, 4-6 May and Goldschmidt conference, Prague, Czech Republic,
14-19 August,
• Rijkenberg, M.J.A., Gerringa, L.J.A., Laan, P., Schoemann, V., Middag, R., van Heuven, S.M.A.C., Salt, L., Jones, 
E.M., van Aken, H.M., de Baar, H.J.W. GEOTRACES: Dissolved Fe in the Western Atlantic Ocean, Seminar NIWA 
Hamilton, New Zealand, 2 August.
• Rush, D., Hopmans, E.C., Wakeham, S., Reichart, G-J., Schouten, S., Sinninghe Damsté, J.S. The environmental 
occurrence of oxic degradation products of anammox ladderane lipids. Darwin Days 2011, Veldhoven, 7-8 
Februay.
• Rutgers van der Loeff, M.M., Cai, P.H., Bauch, D., Roeske, T., Klunder, M.B., Middag, R., Bakker, K., Stimac, I.
Tracers of river inputs in the Transpolar Drift, Arctic Ocean during the Polarstern IPY expedition, 2007. 43rd Liège
Colloquium on Ocean Dynamics, Liège, Belgium, 2 MAy.
• Schoemann, V.  Sea ice as a source of bioavailable iron. COST meeting of Working group 1 & 3 “Sea-ice biogeo-
chemistry and interactions with the atmosphere”, Amsterdam, 12-14 April.
• Schoon, P.L., Heilmann-Clausen, C., Pagh Schultz, B., Sinninghe Damsté, J.S., Schouten, S. Extreme warming and
environmental change in the North Sea Basin during the Paleocene-Eocene Thermal Maximum. Darwin Days 
2011, Veldhoven, 7-8 February.
• Schouten, S. Comparison and development of sea surface temperature proxies. JOINT seminar, Utrecht, 10 May.
• Schouten, S. Temperatures from archaeal tetraether lipid distributions: problems and progress. From Process to
Proxy, a Workshop on the mechanisms behind temperature proxies. Department of Geology and Geophysics, Yale 
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University, New Haven, USA, 14-15 January.
• Shamoun-Baranes, J., Camphuysen, C.J., Dekker, A., Both, I., Bouten, W.  Revealing what birds do within their
home range using a flexible tracking system. NOU themadag “Tracking van vogels in hun home-range” ,
Nijmegen, 26 November.
• Shamoun-Baranes, J., Camphuysen, C.J., Piersma, T.  Along the technology and informatics highway, please exit 
at field work. LifeWatch Current Themes in Ecology, Eco-Informatics: the silver bullet for ecology? CWI,
Amsterdam, 8 December.
• Sinninghe Damsté, J.S. Applications of microbial lipids in environmental microbiology. Invited lecture University 
of Vienna, Austria, 17 January.
• Sinninghe Damsté, J.S. Oerbacteriën voorspellen het klimaat. Leidse winterlezing, Naturalis, Leiden, 6 November.
• Sinninghe Damsté, J.S., Rijpstra, I., Weijers, J., Hopmans, E., Foesel, B., Overmann, J., Dedysh, S. A biological 
source for the orphan branched tetraethers ubiquitously occurring in soil and coastal marine and lake sediments.
25th International Meeting on Organic Geochemistry, Interlaken, Switzerland, 18-23 September.
• Sliwinska, K., Dybkjær, K., Schoon, P.L., Beyer, C., Schouten, S., Bjørslev Nielsen, O. Paleoenvironmental changes
across the Oligocene/Miocene boundary from NW Europe (Denmark). AGU Fall Meeting, San Francisco, USA, 5-9 
December.
• Smedes, F., Koning, K., van Vliet, S., Kotte, M., Booij, K. A decade monitoring of PCBs and PAHs by silicone rubber 
passive samplers in parallel with deployed mussels. 4th International Passive Sampling Workshop, Krakow, 
Poland, 11-14 May and 21st meeting SETAC Europe, Milan, Italy, 15-19 May.
• Sorokin, D., Vejmelkova, D., Lücker, S., Kleerbezem, R., Muyzer, G., Sinninghe Damsté, J., Wagner, M., Le Paslier,
D., van Loosdrecht, M., Daims, H. Nitrification expanded: Discovery, physiology, and genomics of a Gram-positive, 
thermotolerant, and lithoautotrophic nitrite oxidizer. Second International Conference on Nitrification (IcoN2), 
16th European N cycle meeting, Nijmegen, 3-7 July.
• Stadnitskaia, A. The language of lipid biomarkers: from microbes and processes to environment and climate. 
Invited lecture IFM GEOMAR, Kiel, Germany, 29-30 November.
• Stadnitskaia, A., Liebetrau, V., Sinninghe Damsté, J. Methane derived carbonates as an indicator of the bottom 
water anoxia: Nile deep sea fan, the Eastern Mediterranean. 25th International Meeting on Organic
Geochemistry, Interlaken, Switzerland, 18-23 September.
• Stehouwer, P.P.V. Single cell detection and phytoplankton viability: flow cytometry and PAM fluorometry. Ballast 
water workshop, Moss Landing, USA, 28-31 March.
• Stehouwer, P.P.V., Liebich, V.K., Veldhuis, M.J.W. Long-term incubation experiments as testing tool for ballast 
water treatment and risk management. 7th ICMB conference, Barcelona, Spain, 23-25 August.
• Stuut, J.-B. Present-day aeolian dust: a marine perspective. Bremen, Germany, 31 October - 3 November.
• Talbot, H., Cooke, M., Zhu, C., Handley, L., Kim, J.-H., Pancost, R., Wagner, T. Novel biohopanoid molecular proxies 
for bacterial populations and processes. European Geosciences Union, General Assembly 2011, Vienna, Austria, 
3-8 April.
• Talbot, H., van Winden, J.F., Bingham, E., Pancost, R.D., Kip, N., Reichart, G.-J., Pol, A., Jetten, M.S.M., Evershed, 
R., Sinninghe Damsté, J.S. Bacteriohopanepolyol signatures as markers for methane oxidation and nitrogen-fixa-
tion in peat. European Geosciences Union, General Assembly 2011, Vienna, Austria, 3-8 April.
• Thieltges, D.W. Parasiten – die dunkle Materie der Ökologie. Ecology and Conservation Seminar, University of 
Marburg, Germany, 1 February.
• Thieltges, D.W. Macroecology of Marine Parasites. World Conference on Marine Biodiversity, Aberdeen, Scotland, 
26-30 September. 
• Thieltges, D.W. Wie Biodiversität Parasiten und Parasiten Biodiversität beeinflussen. NeFo Workshop 
Infektionskrankheiten und Biodiversität in anthropogen veränderten Gewässern. Berlin, Germany, 24-25
November.
• Thieltges, D.W., Engelsma, M.Y., Wendling, C.C., Wegner, K.M. Parasites in the Wadden Sea food web. 
International Symposium on the Ecology of the Wadden Sea, Texel, 10-14 October.
• Tiessen, M.C.H., Dodd, N., Garnier, R. How the pre-existence of crescentic bed-forms can influence their subse-
quent development. 19th NCK Days, Texel, 17-19 March.
• Tiessen, M.C.H., Gerkema, T., Transport of suspended particulate matter in the southern North Sea. 5th
Warnemunde Turbulence Days, Vilm, Germany, 5-8 September. 
• Tjallingii, R., van der Lubbe, J., Castañeda, I.S., Schouten, S., Wang, Y., Schneider, R.R., Brummer, G-J. Sedimentary 
evolution and climate history of SE Africa (Zambezi River region) since Marine Isotope Stage 3. European 
Geosciences Union, General Assembly 2011, Vienna, Austria, 3-8 April.
• van Aken, H.M. GEOTRACES, hydrography and data. GEOTRACES Post cruise meeting, Texel, 17-18 January. 
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• van Aken, H.M. The hydrography of the western Atlantic Ocean. GEOTRACES workshop, Universitat Autònoma 
de Barcelona, 29-30 September.
• van Aken, H.M., de Jong, M.F. Time series of decadal and multi-decadal variability of Labrador Sea Water in the
Irminger (and Labrador) Sea. THOR WP 3 workshop, Oban, Scotland, 29-31 March.
• van den Broek, I. An ISO Compliant Polar Metadata Profile. SCADM Meeting, Palma de Mallorca, Spain, 7-9
September.
• van den Broek, I. Arctic Data in the Netherlands. SCADM Meeting, Palma de Mallorca, Spain, 7-9 September.
• van den Hout, P.J., Reneerkens, J.W., Piersma, T. Only ecological demographics can help us understand the
changes in waterbird numbers in the Wadden Sea. Flyway Workshop The Wadden Sea – Strengthening 
Management and Research along the African Eurasian Flyway Wilhelmshaven, Germany, 22-23 March.
• van der Geest, M. Ecological importance of chemoautotrophic lucinid bivalves in the Banc d’Arguin (Mauritania) 
intertidal ecosystem. Chemosymbiotic molluscs and their environments conference, National History Museum
London, UK, 7-8 April.
• van der Hout, C.M. NTW3.1:Budget modelling of fines in the Dutch coastal zone. Rijkswaterstaat workshop “Slib 
en zandwinning”, Haarlem, 9 February. 
• van der Hout, C.M., van Kessel, T. Silt dynamics in the North Sea. Building with Nature mid-term symposium, 
Driebergen, 11 May. 
• van der Meer, J. Scaling of growth. Second International DEB Symposium, Lisbon, Portugal, 13-15 April.
• van der Meer, J. Decentraal Aalbeheer. Nationaal Aal Symposium, Den Haag, 7 june.
• van der Meer, M. (invited) dD of alkenones as proxy for paleo sea surface salinity. Le Studium Conferences:
Hydrogen Isotopes as environmental recorders, Orléans, France, 15-16 September.
• van der Meer, M.T.J., Kasper, S., Benthien, A., Bijma, J., Zahn, R., Sinninghe Damsté, J.S., Schouten, S. (invited ) dD
of alkenones as proxy for paleo sea surface salinity. Goldschmidt 2011, Prague, Czech Republic, 14-19 August.
• van der Star, I., Liebich, V., Stehouwer, P.P. The importance of organisms smaller than 10 µm. Global R&D Forum 
and exhibition on Ballast Water management, Istanbul, Turkey, 26-28 October.
• van der Veer, H.W., Freitas, V., Campos, J., Witte, J.IJ. Long term changes in the fish community of the western
Wadden Sea: how important is climate change ECClima: Estuaries in a changing climate, Porto, Portugal, 5-9 
April.
• van der Veer, H.W., Freitas, V., Long term changes in the fish community of the western Wadden Sea: how impor-
tant is climate change and how to link physiology with ecology. COST Action on Conservation Physiology of 
Marine Fishes Porto, Portugal, 26-28 September.
• van der Zee, E.M. The role of predation by molluscivore birds in structuring a cockle (Cerastoderma edule) popu-
lation in the Wadden Sea. International Symposium of the Ecology of the Wadden Sea, Texel, 10-14 October.
• van der Zee, E.M., de Fouw, J., van der Heide, T., Jilink, T., van Gils, J.A. The interactive roles of ecosystem engi-
neering by blue mussels, competition and predation in structuring population dynamics of the edible cockle, 
Cerastoderma edule. Ecology of the Wadden Sea symposium, NIOZ, 11 October.
• van der Zee, E.M., van der Heide, T. Effects of sediment stabilization and predation on the macrobenthic commu-
nity in the Dutch Wadden Sea. Wadden Sea Young Scientists Meeting, 13 December.
• van Duyl, F.C. On the role of sponges in coral reef ecosystems: benthic-pelagic coupling and nutrient fluxes. The 
6th Open Science Meeting (OSM) Master classes. Makassar, Indonesia, 30 November, 4 December.
• van Duyl, F.C. Changing reefs: the role of sponges. Branching out in coral reef ecology Symposium in honour of 
UvA-retirement of Prof. dr. R.P.M. Bak. UvA, Oost Indisch Huis, Amsterdam, 7 December.
• van Duyl, F.C., Vasquez-Cardenas, D. Is sponge-mediated nitrification fuelled by metabolic waste products in the 
tropical sponge Halisarca caerulea? 1st International Symposium on Sponge Microbiology, Wuerzburg, Germany,
21-22 March. 
• van Gils, J.A. Zijn migrerende predatoren invloedrijke schakels tussen waddensystemen wereldwijd? Lecture for 
BSc students, NIOZ, 12 April.
• van Gils, J.A. Top-down effects of migratory shorebirds in marine intertidal ecosystems. Nijmegen University, 28 
April.
• van Gils, J.A. Global shorebird migrations and comparative mudflat ecology, with special focus on the top-down 
role of shorebirds on intertidal food webs. An International Conference on Oman as a Gravitational Center in the
Global Flyway Network of Migratory Shorebirds, Sultan Qaboos University, Oman, 15 November.
• van Haren, H. Earth Sea Science results from the Mediterranean Sea. KM3NeT general meeting, Amsterdam, 
28-21 March.
• van Haren, H. Role of internal wave mixing in coastal seas with sloping bottoms. 5th Warnemuende turbulence
days, Vilm, Germany, 4-8 September .
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• van Haren, H. Ocean’s internal motion: a short overview of NIOZ thermistor string observations. Physics of sea 
and ocean: seminar-day retirement J. Zimmerman, Texel, 6 October.
• van Haren, H. Internal wave – turbulence in the ocean, as inferred from NIOZ thermistor string observations. 
IMAU-colloquium, University Utrecht, 29 November.
• van Hulten, M.M.P., Sterl, A., Tagliabue, A., Dutay, J.-C., Gehlen, M., de Baar, H.J.W,. Middag, R., Hazeleger, W. 
Aluminium in a general circulation model. Optimising the model or the measurements? 43rd Liège Colloquium on
Ocean Dynamics, Liège, Belgium, 3 May. 
• van Kooten, T., van Gils, J.A. The intricate interaction between predators which share a prey – the case of red 
knots and oystercatchers in the Wadden Sea. Ecology of the Wadden Sea symposium, NIOZ, 11 October.
• van Looijengoed, W., van Walraven, L., Langenberg, V.T., van der Veer, H.W. The role of gelatinous zooplankton
predators in the Wadden Sea pelagic food web investigated with stable isotope analysis. International 
Symposium for the Ecology of the Wadden Sea, Texel, 10-14 October.
• van Walraven, L., Langenberg, V.T., van der Veer, H.W. Gelatinous zooplankton in a changing Wadden Sea. 
International Symposium for the Ecology of the Wadden Sea, Texel, 10-14 October.
• van Winden, J., Reichart, G-J., McNamara, N.P., Benthien, A., Sinninghe Damsté, J.S. Reduced methane recycling 
efficiency at higher temperatures in peat bogs. European Geosciences Union, General Assembly 2011, Vienna, 
Austria, 3-8 April.
• van Winden, J., Reichart, G-J., Talbot, H., McNamara, N., Benthien, A., Sinninghe Damsté, J. Influence of tempera-
ture on methane cycling and methanotroph-related biomarkers in peat moss. 25th International Meeting on 
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Huidige externe functies
K. Booij
• Member of the ICES Marine Chemistry Working Group. 
J.P. Boon
• Member Steering Committee GloBal TestNet (Ballastwater)
• Member evaluation committee Cahiers Biowetenschappen & Maatschappij.
H. Brinkhuis
• Professor in Biomarine Sciences, Utrecht University.
G.J.A. Brummer 
• Professor (Palae)oceanography and Geochemistry, Institute for Earth Sciences, Vrije Universiteit Amsterdam
• Member Steering Group GATEWAYS (EU-FP7, MC-ITN)
• Member of NEBROC2 steering group (NWO-DFG)
• Advisory member ESF-EUROCLIMATE programme
• Member NWO/ALW ‘Gebruikers-adviesgroep verankerde instrumentatie’
• Member Steering Group INATEX (NWO/ZKO-oceans).
G.C. Cadée
• Associate editor ICHNOS
• Editor Natura
• Lid commissie Geschiedenis der Aardwetenschappen (KNAW)
• Bestuurslid Historie van de Oceanografie Club (HOC).
C.J. Camphuysen
• Editorial board Lutra (Nederlandse Zoogdiervereniging)
• Editorial board Seabird (The Seabird Group, UK)
• Editor Sula (Nederlandse Zeevogelgroep)
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• Member ICES Working Group for Seabird Ecology
• Member International World Seabird Union Transition Team.
H.J.W. de Baar
• Member international scientific steering committee GEOTRACES (www.geotraces.org)
• Chairman Earth Sciences section, Royal Netherlands Academy of Sciences, Amsterdam.
• Member Raad van Toezicht (Board of Supervision), Netherlands Maritime Campus, Den Helder (http://www.mari-
timecampus.nl/).
T. F. de Bruin
• Chair - Netherlands National Oceanographic Data Committee (NL-NODC)
• Co-Chair – CODATA Task Group on Governance of Polar Data
• IODE national coordinator for data management 
• Member – ICES Working Group on Data and Information Management (ICES-WGDIM)
• Member - Steering Committee of the Marine Metadata Interoperability (MMI) project
• Member - OceanSITES Data Management Team
• Member – SCAR/SCOR Oceanography Expert Group (until September 12)
• Member – SCAR Standing Committee on Antarctic Data Management (SCADM) (Acting Chief Officer, 15 January 
– 31 December)
• Member – Steering Committee Polar Information Commons.
H. de Haas
• Lid NWO-ALW gebruikersadviesgroep bodembemonsteringssystemen en seismiek (GAG-BSS).
J.W. de Leeuw
• Guest professor Faculty Geosciences, Utrecht University
• Guest professor Faculty Biology, Utrecht University
• Professor in Geosciences, King Saud University
• Professorship in Geochemistry University of Cataluna
• Member of the Royal Dutch Academy of Sciences (KNAW)
• Member of the Scientific Advisory Committee Plymouth Marine Laboratory (PML) 
• Co-PI International Census of Marine Microbes (ICOMM)
• Chair Foundation “Zee in Zicht”/”Sea on Screen” (ZiZ/SoS)
• Geochemical Fellow ACS
• Member of the Scientific Advisory Council NCB/Naturalis
• Member SASEC committee IODP
• Chair SIPCom of IODP
• Co-Chair of GEO BON
• Member of the review committee CSIRO
• Member of the review committee TOP Program, NWO
• Member Scientific Advisory Board JIP (Joint Industrial Program).
H.C. de Stigter
• Chairman NWO-ALW gebruikersadviesgroep “bodembemonsteringssystemen en seismiek (GAG-BSS)”.
G.C.A. Duineveld
• Member of the steering committee CoralFISH project.
H.G. Epping
• Editor Journal of Sea Research
• Voorzitter NWO-ALW gebruikersadviesgroep autoanalysers (GAG-AA).
T. Gerkema
• Project leader BwN/Ecoshape project NTW3.1.
L.J.A. Gerringa
• Member of NPC Netherlands Polar Commission.
J. Greinert
• Member steering committee EMSO-PP (EU-FP7).
• Chairman COST Action ES0902 ‘PERGAMON’ (EU-ESF).
• Guest professor in Marine Geology, Ghent University, Belgium
H. van Haren
• Member Institutional Board ANTARES neutrino telescope
• Member Strategic Board KM3NeT-PP/SC
• Chairman “ALW gebruikersadviesgroep Verankerde Instrumentatie”
• Chairman “ALW-GAGvoorzittersplus”.
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F.A. Koning
• Voorzitter Ocean Facilities Exchange Group (OFEG)
• Lid International Research Vessel Operators (IRSO)
• Lid European Research Vessel Operatoers (ERVO).
M.S.S. Lavaleye
• Member of the steering committee CoralFISH project.
P.C. Luttikhuizen
• Editorial board of Journal of Sea Research.
L. Maas
• Bijzonder hoogleraar Oceanografie, Utrecht University
• Gastediteur JSR .
C.J.M. Philippart
• Coordinator NWO-ZKO project “Integrated Network for Production and Loss Assessment in the Coastal 
Environment (IN PLACE)”
• Coordinator EU FP7 project “Impacts of climate change on European marine ecosystems (CLAMER)”
• Coordinator Waddenfonds project “Wadden Sea Long-Term Ecosystem Research (WaLTER)”
• Member Steering Committee of “Monitoring Inland and Coastal waters with the APEX Sensor (MICAS)”
• Member SCOR WG137 “Patterns of Phytoplankton Dynamics in Coastal Ecosystems”
• Lecturer Marine Sciences, Biomarine Sciences Group, University of Utrecht.
T. Piersma
• Professor in Animal Ecology, and Chair of Animal Ecology Group, at the Centre for Ecological and Evolutionary
Studies (CEES) at the University of Groningen
• Editor of Journal of Avian Biology
• Editorial board of Journal of Ornithology
• Editorial board of Emu
• Member of Membership Board of It Fryske Gea
• Vice-Président of the Conseil Scientifique of the Banc d’Arguin (CSBA), Mauritania
• Chairman of the Global Flyway Network, an international foundation
• Member of KNAW, Amsterdam.
H. Ridderinkhof
• Lid  ‘Raad van Toezicht NCK’
• Lid ‘Raad van Toezicht Stichting Texels Museum (STM)’
• Editor ‘Journal of Sea Research’
• Professor ‘physics of sediment transport in coastal systems’, Utrecht University.
M.J.A. Rijkenberg
• Member of the International Scientific Steering Committee for the GEOTRACES programme.
• Associate member of SCOR working group 139 on ‘organic ligands.
• Steering committee organisation GEOTRACES Mediterranean.
S. Schouten
• Part-time professor Molecular Palaeontology, Faculty of Geosciences, Utrecht University
• Associate editor Organic Geochemistry
• Member of the scientific committee of NEBROC
• Member of the Netherlands Integrated Ocean Drilling Program Committee.
J.S. Sinninghe Damsté
• Part-time professor Organic Geochemistry, Faculty of Geosciences, Utrecht University
• Member of the Royal Dutch Academy of Science (KNAW)
• Member of the KNAW council for Earth & Life Sciences
• Member of the Scientific Steering Committee of the Darwin Centre for Biogeology
• Associate editor Geochimica et Cosmochimica Acta
• Member of the Editorial Board Environmental Microbiology
• Member of the Scientific Committee of NAC11.
A. Stadnitskaia
• Editor-in-Chief of an Open Access online The Open Oceanography Journal; Bentham Open, ISSN: 1874-2521
• Member of European Geosciences Union
• Topical Editor of Earth System Science Data (ESSD) journal
• Convener of scientific session BG7.2  at the EGU General Assembly 2010 (Vienna, Austria, 2-7 May)
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• Convener of scientific session 16i at the Goldschmidt Conference 2010 (Knoxville, Tennessee, USA, 13-18 June)
• Member of the Editorial board Marine Geology.
J.-B.W. Stuut
• Member editorial board Aeolian Research
• Coördinator INQUA Project (PASH2)
• Member Nederland IODP Commissie
• Member INQUA-Nederland bestuur.
H.M. van Aken
• Member ICES Working Group on Oceanic Hydrography
• Chairman ALW “gebruikersadviesgroep CTD-systemen”.
J. van der Meer
• Professor in Marine Population Ecology, Vrije Universiteit Amsterdam, Faculty of Earth and Life Sciences
• Member of the Scientific Advisory Board SOVON (Co-operative Ornithological Field Research in the Netherlands)
• Chairman of the Netherlands-Bremen-Oceanography (NEBROC) co-operation programme in marine research
• Member of the Advisory Board for Nature Conservation and Education, Prins Bernard Cultuurfonds
• Coordinator BSIK project “Climate related shifts in the NCP ecosystem and consequences for future spatial plan-
ning”
• Member ICES Working Group SGIPEE.
H.W. van der Veer
• Associate professor of Zoology, North Carolina State University, Raleigh, USA
• Adjunct associate professor of Marine Science, University of South Carolina, Columbia, USA
• Guest scientist University of Groningen
• Member of the ICES Working Group on Recruitment Processes
• Member Organizing Committee 8th International Symposium on Flatfish Ecology, IJmuiden, The Netherlands
• Member Scientific Committee DEB2011 Symposium, Lisboa, Portugal
• Member Organizing Committee International Symposium on the Ecology of the Wadden Sea, Texel, The
Netherlands
• Guest editor proceedings ECClima: Estuaries in a changing climate symposium, Porto, Portugal
• Guest editor proceedings DEB2011 Symposium, Lisboa, Portugal
• Guest editor proceedings 8th International Symposium on Flatfish Ecology, IJmuiden, The Netherlands.
F.C. van Duyl
• Member TREUB mij.
Tj.C.E. van Weering
• Professor Paleoceanography, Institute for Earth Sciences, Vrije Universiteit Amsterdam
• Adjunct professor Marine Geosciences, Jacobs University, Bremen, Germany
• Chairman organizing committee 5th International Symposium Deep Sea Corals, The Netherlands, April 2012
• Member steering committee East Kalimantan Project, KNAW/NWO
• Member Programme Committee to the Scientific Programme Indonesia – Netherlands (SPIN) of the Royal 
Netherlands Academy of Arts and Sciences (KNAW)
• Member editorial board Marine Geology
• Member editorial board Boreas.
L. Villanueva
• Member of the editorial board of International Microbiology Journal
• Contributor and co-chair of the session “The new age of molecular microbial ecology” of the Darwin Days 2011.
M.R.Wernand
• EARSEL representative
• Scientific Committee, 2nd EOS Topical Meeting on “Blue” Photonics - Optics in the Sea, sub-conference of Marine 
Resources and Beyond, Bremerhaven, Germany.
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Colloquia
• 13 January. Jens Greinert (NIOZ, GEO). Methane seeps and gas hydrates at the Hikurangi Margin, New Zealand.
• 20 January. Hans Flipsen (Evers & Manders). Valorization and publication in Nature or Science: can they coexist?
• 27 January. Véronique Schoemann (NIOZ, BIO). Sea ice as a source of Fe for phytoplankton in the Southern
Ocean.
• 3 February. Jan Drent (NIOZ, MEE). Bottom up control of the Wadden Sea intertidal food web.
• 10 February. Loes Gerringa (NIOZ, BIO). Fe from melting glacier fuels the algal bloom in Pine Island Bay
(Amundsen Sea, Southern Ocean). 
• 17 February. Christien Absil (Stichting De Noordzee). The Viswijzer, sustainable fish guide.
• 24 February. Laura Villanueva (NIOZ, BGC). Unraveling microbial ecophysiology with lipid biogeochemistry and 
community “omics.” 
• 3 March. Kees Veth (NIOZ, FYS). Turbulence in the ocean, an introduction for non-specialists.
• 10 March. Chris Klok (IMARES). Coping with successful conservation management: the case of the Greylag in the 
Netherlands.
• 17 March. Edwin Elias (USGS). Morphodynamic development and sediment budget of the Dutch Wadden Sea 
over the last century.
• 24 March. Henk Brinkhuis (Utrecht University). From Greenhouse to Icehouse at the Antarctic Margin; First results 
of IODP Expedition 318, Wilkes Land, Antarctica.
• 24 March. Tsuyoshi Watanabe (Hokkaido University Sapporo). Permanent El Niño during the Pliocene warm 
period not supported by coral evidence.
• 31 March. Rob Gibson (NIOZ, BGC). Rainbows and Lucky Strikes: an investigation of microbial life in Mid-Atlantic 
Ridge hydrothermal vent fields.
• 11 April. David Fike (Washington University, St. Louis). Sulfur isotope (34S) variability in microbial ecosytems:
SIMS-based insights into sulfur cycling.
• 14 April. Jens Zinke (NIOZ, GEO). The southern Indian Ocean Climate Change Engine: assessing abrupt changes
and extreme events from long-term coral records of teleconnection.
• 21 April. Theo Hillebrand (NIOZ, FYS). Moorings - the past, the present, the future, the fun.
• 12 May. Femke de Jong (NIOZ, FYS). Deep convection in the North Atlantic Subpolar Gyre.
• 19 May. Henrike Andresen (NIOZ, MEE). Size-dependent predation risk for young bivalves.
• 26 May. Craig Grove (NIOZ, GEO). Past, present and projected future climate patterns of Madagascar revealed by
massive tropical coral skeletons.
• 9 June. Cato ten Hallers (NIOZ, BIO). Under-water noise – a challenge to marine life.
• 23 June. Anne-Carlijn Alderkamp (Stanford University). Shedding dynamic light on Antarctic algae.  Effects of 
iron and mixing depth on phytoplankton distribution in the Southern Ocean.
• 30 June. Jung-Hyun Kim (NIOZ, BGC). Tracing soil organic matter from source to sink.
• 7 July. Jan de Jager (VU). The Netherlands through Geological Time.
• 14 July. Elizabeth Jones (NIOZ, BIO). Ice edge to island blooms: carbon cycling in the Southern Ocean.
• 8 September. Bert Vermeersen (Delft University of Technology). Effects of gravitation, solid earth deformation 
and earth rotation on sea level.
• 3 September. Francien Peterse (ETH Zürich, Biogeosciences). Membrane lipids of soil bacteria as recorders of past 
climatic changes.
• 14 September. Jochen Brocks (ANU, Research School of Earth Sciences). Early life in toxic purple oceans.
• 22 September. Claire Evans (NIOZ, BIO). Viruses, and other forms of life, in the Southern Ocean.
• 29 September. José da Silva (CIIMAR). Satellite remote sensing of the sea surface and some applications to ocean-
ography. 
• 20 October. Paolo Stocchi (Delft University of Technology). Why relative sea-level changes are not uniform-
Numerical simulations and evidences from the past.
• 26 October. Marc Staal (University of Copenhagen). Imaging of spatial heterogeneity in process rate and biomass
in biofilms.
• 27 October. Ken Buesseler (Woods Hole Oceanographic Institution). Controls on and variability in particle export
and flux attenuation in the ocean’s twilight zone.
• 10 November. Micha Rijkenberg (NIOZ, BIO). Dissolved Fe in the Western Atlantic Ocean: distribution, sources,
sinks and cycling.
• 16 November. Jan-Berend Stuut (NIOZ, GEO). Past and present aeolian dust: a marine perspective.
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• 17 November. José C.A. Joordens (Faculty of Archaeology, Leiden University, VU). The role of climate and coastal
ecosystems in hominin evolution.
• 18 November. Jun Nishioka (Hokkaido University, Institute for low temperature Science, Japan). The annual cycle
of surface iron and the source of iron supporting the spring diatom bloom in the western subarctic Pacific.
• 24 November. Rachel Jeffreys (University of Liverpool, School of Environmental Sciences). Reconciling the link 
between deep-sea fish and surface water production: evidence from in situ observations.
• 29 November. Rodger Harvey (Old Dominion University). The sources and cycling of organic matter in a changing
Arctic Ocean: Patterns, proxies and processes.
• 5 December. Jenny Ullgren (NIOZ, FYS). Over six years of observations of currents and water masses in the 
Mozambique Channel.
• 15 December. Ken Buesseler (Woods Hole Oceanographic Institution). Impacts of the Fukushima nuclear power 
plants on marine radioactivity.
Vergaderingen
• Camphuysen, C.J. ICES WGSE annual meeting, Madeira, 31 October–4 November.
• Camphuysen, C.J. International Wadden Sea Symposium, Texel, 10-14 October.
• de Baar, H.J.W. Nationale delegate marine sciences; International Arctic Sciences Committee (IASC) workshop and 
Arctic Ocean Sciences Board (AOSB) workshop; Potsdam, Germany, 11-14 January.
• de Baar, H.J.W. (convenor), North Sea Climate Change Assessment, Royal Netherlands Academy of Sciences, 
Amsterdam, 4-5 October.
• de Baar, H.J.W. (member organizing committee), Theme Workshop Critical Materials - Challenges and
Opportunities, Royal Netherlands Academy of Sciences, Amsterdam, 19 December. 
• de Baar, H., Brussaard, C.P.D.  Planning workshop on implementation of joint research at Rothera Research 
Station, Antarctica; overall ~25 representatives of British Antarctic Survey (Cambridge, England), NWO/ALW, 
University Groningen, University Utrecht and NIOZ, NIOZ, 25-27 May.
• Duineveld, G.C.A., Lavaleye, M.S.S. Final BIOFUN meeting, Ghent, Belgium, 4-5 May.
• Duineveld, G.C.A., Lavaleye, M.S.S. CoraFISH annual meeting, Heraklion, Crete, Greece, 31 October-4 November.
• Lavaleye, M.S.S. Annual meeting HERMIONE, Estepona, Spain, 11-15 May.
• Philippart, C.J.M. NIOZ, Startbijeenkomst WaLTHER, Texel, 26 January.
• Philippart, C.J.M. NIOZ, 1e projectoverleg WaLTHER, Texel, 8 March. 
• Philippart, C.J.M. CLAMER progress meeting, London, 16-17 March.
• Philippart, C.J.M. 2e projectoverleg WaLTHER, Zernike campus, Groningen, 17 May.
• Philippart, C.J.M. CLAMER manuscript drafting meeting, Brussels 5-6 July.
• Philippart, C.J.M. 3e projectoverleg WaLTHER, Texel, 13 October.
• Rijkenberg, M.J.A., Post cruise meeting Geotraces leg 1 & 2, Presentation of the results of the Geotraces cruises 
64PE319 and 64PE321, Royal NIOZ, 17-18 January.
• LIJST POA
van erik
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Gastonderzoekers
• Ayache, N., Écosystème & Resources Aquatiques UR03AGRO1, Institut National Agronomique de Tunis, Tunisia.
• Baldrighi, E., Polytechnic University of Marche, Ancona, Italy, 24 October-21 December.
• Böhrer, B., Helmholtz FKZ Magdeburg, Germany, 5-25 November.
• Buesseler, Dr. K.O., Woods Hole Oceanographic Institution, USA, September-December.
• da Silva, J., University of Porto, Portugal,16 September-16 November.
• Gledhill, Dr. M., University of Southampton, UK, 15 August-31 December.
• Kool, D., Universiteit Nijmegen, 7-25 March, 23 May-3 June.
• Lopez Rodriques, C., University of Granada, 1 March-24 August.
• Hardison, A., Brown University, 22 March-8 April.
• Hassler, Dr. C., UTS, Sydney, Australia, 10 March-11 April.
• Lima Sobrinho, R., Universidade Federal Fluminense , Rio de Janeiro, Brazil, 21 February – 25 May.
• Mienis, F., MARUM Bremen (Germany), January-December.
• Rodrigo, M., University of Granada, 15 May-17 July.
• Sliwinska, K., Aarhus University, Denmark, 1 November- 31 December.
• Smith, M., The Australian National University, Canberra, Australia, 13 June-22 July.
• Vila, Dr. J., University of Barcelona, Spain, 26 September-23 December.
Studenten en Stagiaires
• Adamopoulou, S., University of the Aegean, Greece, 12 January-20 July.
• Alves, E.S., Universiteit Groningen, 26 April-9 June.
• Beckebanze, F., Universiteit Utrecht, 1 July-15 August. 
• Biber, M., University of Bangor, School of Ocean Sciences, 19 September–31 December.
• Boonstra, M., University of Amsterdam, 1 Februar1–31 July.
• Claus, M., Universiteit Groningen, 2 March-6 April.
• den Boer, A., Universiteit Groningen, 26 April-9 June.
• Deurhof, L., HAN University of Applied Sciences Nijmegen, 15 February-11 July.
• Dias, C., University of Porto, Portugal, 5 September-31 December.
• Donkers, K., Hogeschool Leiden, 1 January- 8 June.
• Ecker, J., Christian Albrechts University, Duitsland, 25 July-19 August.
• Feis, M., Universiteit Groningen, 1 January-6 May.
• Ferreira, L., University of Porto, Portugal, 5 September-31 December.
• Goedknegt, A., Universiteit Groningen, Groningen, 1 April-31 December.
• Gregorian, P., Universiteit Utrecht, 1 January-28 July. 
• Groot, L. Hogeschool Utrecht, 1 February-1 December.
• Heeren, C., Hogeschool Eindhoven, 1 January-5 February, 9 May-8 July.
• Hempel, A., University of Marburg, Germany, 1 October-31 December.
• Hidayaty, N.A., Universiteit Groningen, 17 October-31 December.
• Ivanovsky, A., Université Bordeaux-I, Talence, France, 1 June-25 July.
• Jellesma, A., Universiteit Groningen.
• Khadun, E., University of Kiel, Germany, 30 May-3 June
• Langwald, N., Universiteit Groningen, 1 January–31 April, 28 September–31 December.
• Mosk, D.A., Hanzehogeschool, Groningen, 14 February-16 December.
• Nauta, R., Universiteit Groningen, 26 April-9 June.
• Nibbering, P. InHolland, 1 August-31 December.
• Nogueira, A., University of Porto, Portugal, 5 September-31 December.
• Onrust, J., Universiteit Groningen, 1 January-30 June.
• Radstake, Y., Universiteit Utrecht, 1 February–31 December.
• Ramirez, G., Ensenada, Mexico, 1 September-1 December.
• Ramos, I., Universiteit Utrecht, 1-31 January.
• Schaafsma, F., Universiteit Groningen, 1 February-1 September.
• Schenzel, J., Universiteit Utrecht, 1 January-25 February.
41 Annual report 2011
• Schmidt, K., Universiteit Groningen, 1 January–1 May.
• Schuback, N., University Glasgow, 1 January-1 June.
• Steever, R., Universiteit Groningen, 26 April-9 June.
• Sterken, M., Stenden Hogeschool, Emmen, 1 January-1 June.
• Stier, T., University of Hohenheim, Germany, 1 January-12 August.
• Tania, C., Erasmus Universiteit, Rotterdam, 1 January–31 May.
• Temmesfeld, F., University Münster, Germany, 16 March-31 August.
• te Winkel, A., Universiteit Groningen, 26 April-9 June.
• ten Kate, S., Universiteit Utrecht, 1 January–1 April.
• Ubels, S., Universiteit Utrecht, 1 February-31 December.
• Urban, P., University of Rostock, Germany, 1 January-31 May.
• van der Sijde, J., Hogeschool, Utrecht, 21 August-1 December.
• van der Zande, R., Universiteit Utrecht, 1 January-1 June.
• van Harten, M., Universiteit Groningen, 7 February-28 October.
• van Leent, P.J.M., Universiteit Utrecht, 1 February-1 November.
• van Looijengoed, W., Universiteit Groningen, 17 January-30 September.
• van Maldegem, L., Avans Hogeschool, 1 January-1 March.
• van Winden, J., Universiteit Utrecht, 22-25 March.
• Veenstra, T., Universiteit Utrecht, 25 July-5 August.
• Versluis, M., Hogeschool van Hall-Larenstein, Velp, 1 February-31 August.
• Wittkopp, F., Universiteit Utrecht, 25 July-2 September, 15 November-31 December.
Bezoekers
• Abbott, A., Oregon State University, USA, 12-22 November.
• Amaro, T., Portugal, 28-31 March.
• Bosman, D., Universiteit Gent, Belgium, 11-12 July.
• Brocks, Dr., J., Australian National University, Canberra, Australia, 14 September.
• Campos, dr. J., CIIMAR, Portugal, 21-25 November.
• Cardonna, A., Smithsonian Institution, USA, 24 August.
• de Bakker, D., Universiteit van Amsterdam, 14–26 November. 
• de Heer, E., TNO, 6 April, 20 May.
• Dedeckker, P., Australian National University (ANU), Australia, 10-13 January, 13-15 June.
• de Koning, S., Universiteit van Amsterdam, 14–26 November.
• Dzon, B., Universiteit van Amsterdam, 14–26 November.
• Fike, Dr. D.A., Department of Earth & Planetary Sciences & McDonnell Center for the Space Sciences, Washington University,
St. Louis, USA, 11 April.
• Ford, A., Universiteit van Amsterdam, 14–26 November.
• Gostiaux, L.  LEGI, Grenoble, France, 12-23 December.
• Goudeau, M.L., Utrecht University, 23-25 February.
• Harvey, Prof. Dr. R., Department of Ocean, Earth and Atmospheric Sciences, Old Dominion University, Norfolk, USA, 30 
November.
• Hennekam, R., Universiteit Utrecht, 18-23 February .
• Holtegaard-Nielsen, M., Technical University of Denmark, Denmark, 12-13 April.
• Jeon, S., Hanyang University, Korea, 3-14 October.
• Kapusta, A., Geological Survey of Denmark and Greenland (GEUS), Denmark, 18-28 November.
• Kirubagaran, dr., NIOT, India, 12-15 September.
• Klug, M., Geological Institute, Aarhus University, Denmark, 7-12 February.
• Kristensen, J.B., Geological Survey of Denmark and Greenland (GEUS), Denmark, 28 November-3 December.
• Kuijpers, A., Geological Survey of Denmark and Greenland (GEUS), Denmark, 22-24 August.
• Kujau, A., University of Bochum, 11-22 July.
• Lok, R., Cartesius Lyceum, 11-15 May.
• Loomis, S., Brown University, USA, 1-12 November.
• Miserocchi, S., Istituto Scienze Marine CNR, Italy, 14-17 February.
• Morley, A., Rutgers University, New Jersey, USA, 24 October-4 November.
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• Nørgaard-Pedersen , N., Geological Survey of Denmark and Greenland (GEUS), Denmark, 28 November–3 December.
• Pearson, Prof. Dr., A., Harvard University, Cambridge, USA, 11-12 July.
• Ramesh, mr., NIOT, India, 12-15 September.
• Richter, J., University of Bochum, Germany, 27 March -1 April.
• Saxtoft, J., Geological Survey of Denmark and Greenland (GEUS), Denmark, 28 November–3 December.
• van Bruchem, J., Universiteit Utrecht, 10-12 October.
• Vandoorne, W., Ghent University, Belgium, December. 
• Zuurbier, K., Vrije Universiteit, Amsterdam, 5-8 December.
De missie van het NIOZ is het verkrijgen en verspreiden van 
wetenschappelijke kennis van zeeën en oceanen voor een 
beter begrip en een duurzaam beheer van onze planeet, het 
beheren van de nationale faciliteiten voor zeeonderzoek 
en het ondersteunen van marien onderzoek en onderwijs in 
Nederland en in Europa.
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